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With this issue Transmitter & This Tele- There is a telephone man who has 
Transmitter Electrical Journal, of Fort phone Man built a garden spot in the almost 
Merged with Worth, Texas, is merged with Understands dry middle-west. A quarter of a 
Telephone TELEPHONE ENGINEER. How to Give century ago C. L. Brown was an 
Engineer The passing of Transmitter & employe of a telephone company 


Electrical Journal removes from 
the telephone industry one of its old and familiar 
landmarks. Founded in 1905 by the Smiths, Aaron 
and J. A., it has carried on for more than a quar- 
ter of acentury. In fact, it was the only regional 
publication in this largest of utility industries to 
survive the hardships of the inevitable series of 
business panics, depressions, and readjustments 
over so long a period. 

Later the publication was handed down to the 
son of J. A. Smith, Ray W. Smith, who for the last 
three years has had complete charge, and has re- 
tained the high standards of the former owners. 

Some ten years ago Transmitter absorbed the 
Southwestern Public Service Journal of Oklahoma 
City and thus increased its activities to cover 
other public utilities in addition to the telephone 
industry, which has brought it in closer contact 
with the power, light and gas interests of Texas 
and Oklahoma, as well as the larger oil and pipe 
line companies. 

Since its advent into the field in 1905, Trans- 
mitter has been the official organ of the Texas In- 
dependent Telephone Association, and for many 
years the official organ of the Oklahoma Utilities 
Association, the Southwestern Public Service As- 
sociation and other organizations in the South- 
west. 

Although it is with sincere regret that we per- 
mit Transmitter & Electrical Journal to lose its 
identity, TELEPHONE ENGINEER'S entire staff 
will strive to interest the former readers of 
Transmitter sufficiently to cause them to continue 
to subscribe and read TELEPHONE ENGINEER 
year after year. 

In addition, we feel that the regular readers of 
TELEPHONE ENGINEER will find this publica- 
tion of more intrinsic interest and value to them 
than ever before. 





wn 


in Wichita, Kans. He had vision. He brought his 
young family to Abilene, Kans., where he succeeded 
in interesting the citizens in a civic telephone ex- 
change. The telephone company prospered. He 
added a light company, and a gas and water com- 
pany. They prospered. He annexed other telephone 
exchanges throughout the state. Finally he went 
out of the state, into Nebraska, Missouri, Illinois, 
Indiana and Pennsylvania. 

Everybody in Kansas knows and loves C. L. 
Brown, who heads the United Companies, of which 
the United Telephone Company has always been his 
first interest. But it is not of his phenomenal suc- 
cess of which we wish to speak here. It is too well 
known. It is of the man himself we wish to tell 
you—a man who some twenty years ago gained the 
confidence of his friends and neighbors to the extent 
of investing their savings in his infant telephone 
company—and who since that time has returned a 
large proportion of his private fortune to the com- 
munity which gave him his original backing. 

Every church, every charity, and every civic or- 
ganization in Abilene knows it can expect C. L. 
Brown to head the list of contributors whenever a 
drive is made for funds. An important department 
in his organization is the welfare department. But 
Mr. Brown does not let his civic interest pause 
there. 


Three years ago he started construction of the 
Brown Memorial Park, a few miles beyond the city 
limits of Abilene, named in honor of his parents. 
First he built a lake, which like a lagoon winds 
about through the park. Later he equipped the 
lake with diving towers, bath houses, row boats, 
motor boats. At either end of the park is a camp, 
with cottages, out-door ovens, and a supervisor. One 
camp is for girls, and another for boys. Any group 
may use one of the camps free for an entire week, 
merely by making reservations ahead of time. There 
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are also tennis courts and two golf courses in the 
process of construction. Right here it might be 
said there is absolutely no charge for using the park 
or for using anything in the park. 

As Mr. Brown himself said in welcoming dele- 
gates to the recent Kansas Telephone Association 
convention held in Abilene, who were his guests 
at a barbecue in the woods of the park, “It’s all 
yours. Goto it!” 

But the park is not the greatest of Mr. Brown’s 
works. On a hill overlooking the Brown Memorial 
Park is an imposing colonial house, the Brown Me- 
morial Home for the Aged. This beautiful structure 
has just been completed and furnished. It was our 
privilege to be shown through it during the recent 
convention. The word “home” really should not be 
applied to it. Unlike the usual “home for aged” it 
possesses every modern comfort and convenience 
and many of the luxuries. The rooms are colorful 
and each is furnished and decorated individually. 
There is a sumptuous drawing room, wide verandas, 
cozy lounges where deep chairs invite laziness and 
radios provide entertainment. Halls are richly car- 
peted and excellent paintings adorn the walls. 

The home is for elderly people of both sexes who 
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need a pleasant place to spend the twilight years of 
life. The residents are selected from worthy appli- 
cants who reside in the territory served by the 
United Companies. 

Within the city limits of Abilene, are two other 
“homes” decorated and furnished along similar 
One is the home for orphans, and the other 
is the home for working girls. 


lines. 


We read of extensive philanthropy from other 
wealthy men, which perhaps in some instances, ex- 
ceeds that of Mr. Brown. 
anyone who gives so freely, so generously, and so 


But rarely do we hear of 


whole-heartedly as does Mr. Brown, or who plans 
toward the happiness of his fellow-citizens, provid- 
ing them with recreation and pleasant living facili- 
ties with so few “strings” attached to them. 

It is our belief that it takes a telephone man 
whose every day business activities require an un- 
derstanding and tolerance of other persons, to reaily 
understand the art of giving. Many men give money 
which perhaps “does good” but brings little happi- 
ness. Mr. Brown gives happiness with every cent 
of the vast sums he gives or invests for the benefit 
of other people. 











VACUUM TUBE THEORY AND PRACTICE 
SUBJECT: SHORT WAVE RADIO TELEPHONY AND TELEGRAPHY 
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in all walks of life constitute this group 


whose communication system 1s world 


wide. Hundreds of messages fly back 
and forth across the country at all hours 
of the day and night, originated by this 
cosmopolitan group. 

Recognizing the good accomplished by 
amateur radio in the way of radio art 
development, emergency communications 
during public disaster, good will created 
by international contact, etc., the Gov- 
ernment for a number of years’ has 
granted licenses to United States citizens 


to operate short wave transmitting sta- 





Fi hf pg vice of National sh 

4 t el €) 
tions ol! ertain assigned short wave 
bands. Many foreign countries grant 
similar privilege s Figure 1 shows the 
short wave bands which are assigned t 


ateur 1 
amateur tus¢ 


These licenses are obtainable without 
cost but require that the applicant a1 
swer certain questions pertaining to short 
Wave transmitting sets and to the radio 
laws, and that he be able to send and 


receive at least ten words per minute in 
continental telegraph code 

This examination for a license to op 
erate and own a short wave amateur sta- 
tion can be taken by mail 

A tew weeks’ study and thirty days’ 
consistent code practice will put anyone 
in shape to get a license. Once the 


license is obtained a small short wave 


transmitter can be built and put “on the 
air.” 

Strange as it may seem, a low pow 
ered short wave transmitter is less costly 
than a good short wave receiver. Low 
power does not mean that the set will 
be suitable for communication only for 
short distances; on the contrary, the 


short waves enable communication over 


exceptionally long distances with small 
power! During “low power” tests held 
several winters ago an amateur in Ohio 
carried on a two-way telegraph com 


munication with an amateur in Australia 
and the Ohio amateur used the smallest 


radio receivin: (the 199 type) with 


less than 90 volts B battery for his trans 
mitting tube and plate power. With only 

fraction of a watt of power he threw 
understandable s ils half wa iround 
the world! While this is an extreme 
case it tly illustrates the point 


This should not be interpreted to mean 
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that a 199 type tube and a B battery are 
all that is needed for a short wave radio 
transmitter, but rather to stress the fact 
that nationwide communication can _ be 
consistently carried on with nothing 
larger than the ordinary 210 type tube 
with several hundred volts as the power 
supply. 

The transmitting phase of amateur 
radio may not appeal to some who are 
nevertheless interested in radio commu 
nication In such cases a good short 
wave receiver and a little daily practice 
trying to copy short wave telegraph sta 
tions which will be heard from all parts 
of the world will soon enable one to 
follow developments and derive a great 
deal of enjoyment from merely “listen 
ing in.” 

Proposed Telephone Group of 
Amateurs 

It has been suggested to the writer 
that telephone men in all parts of this 
country and Canada who are interested 

short wave transmitting and receiving, 


rganize into a group for the purpose of 


' ; 
making contact with each other via the 
“short waves” for the purpose of carry 
ing on tests and conversing on matters 


mutual interest 
Such a plan has met with the enthus 
astic endorsement of a number to whon 
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hundred can be obtained, and once estab- 
lished many friendships will result from 
the two-way radio telegraph and tele- 
phone communications which can be car- 
ried on, as well as giving the participants 
an excellent grounding in radio communi- 
cation theory. 

In order to acquaint the readers of 
this department with some of the fea- 
tures of short wave receiving and trans- 
mitting, suitable equipment will be de- 
scribed in this and in next month's 
article. 

Short Wave Receivers 

The real thrill of radio is never known 
until one has listened over a good short 
wave set. 

Short wave broadcasting stations are 
located in England, Holland, Germany, 
Australia and many other foreign coun- 
tries. These stations operate on regular 
schedules and under favorable conditions 
can be heard regularly in the United 
States. Army and navy telephone and 
telegraph stations are constantly on the 
air. Day and night transport planes can 
he heard talking to the ground stations 
'{undreds of amateurs in this and other 
countries can be heard throughout the 
day and night visiting back and forth by 
telephone and telegraph. 

The satisfactory reception of short 


. ah “JACK 
oh, 















































Fig. 4—Circnuit diagram o 


it has been suggested and who desire 
to get the names of everyone interested 
in joining such a group. Anyone inter 
ested in becoming affiliated with such a 
group are requested to write B. C. Bur 
den, transmission engineer, Lincoln Tele- 
phone & Telegraph company, Lincoln, 
Nebraska, who will supply details of the 
plan as well as technical data on standard 
transmitting and receiving circuits. Com 
plete information describing how a 
license may be obtained is also covered 
in the notes which Mr. Burden has avail 

Ten cents in stamps should be included 
to cover the mailing costs. 

If a suthciently large number of per 
sons respond it is planned to issue a 
monthly bulletin to the group describing 
the stations of the different members, 
tests, and other information of general 
interest 


It is hoped that a group of several 


National short wave receiver. 


wave telegraph and telephone signals re 
quires a receiver of good design. While 
there are literally hundreds of different 
makes of commercial broadcast receivers, 
there are only a few short wave receiv- 
ers being offered to the public. 

Great care must be exercised in the 
selection of a short wave receiver, other- 
wise a receiver may be obtained which 
dces not completely cover all commer- 
cial short waves, or one which does not 
permit the reception of continuous wave 
telegraph stations. 

The writer in connection with the pro- 
posed organization of a group of tele- 
phone amateurs investigated a number 
of different commercial short wave re- 
ceiving sets in an endeavor to find one 
which would most nearly answer the re- 
quirements for an all around receiver. 

A commercial receiver which seemed 


to best fill the bill is shown in Figure 2. 
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Figure 3 shows the interior of this ex- 
cellent set. 

This particular receiver is now being 
used on one of the large air transport 
lines and is very popular with amateurs 
in this and foreign countries. It is avail- 
able in either AC or DC models and is 
very reasonably priced. By means of 
plug-in coils it has a wave length range 
of 9 to 550 meters. Its reception range 
is practically unlimited and with the DC 
model the writer has heard stations in 
all parts of the world. 

Referring to Figure 4, which shows 
the circuit diagram of the DC model, it 



































Fig. 5—Short wave recetver circuit 


Parts 
C—1 ufd by-pass condenser. 
C,—50 uufd tuning condenser. 
Cs—100 uufd fixed grid condenser. 
C.—Antenna coupling condenser, two 
square brass plates about %” apart. 
C;—2000 uufd fixed by-pass condenser. 
R 7) ohm rheostat. 
R:—8 to 10 megohm. 
R-—50,000 ohm variable resistor. 
R;—0.1 megohm resistor. 
Coil Data 
Both grid and tickler coils are wound 
with 26 gauge d. s. c. wire. The number 
of turns used are as follows: 


” 


Tickler 

Band Grid Turns Turns 
Pee BCC. s oa% Swe 49 8 
Lo 7 (eee 33 7 
POO EG 606s a 15 6 
ae 6 5 
yf 3 3 


Vo spacing ts used between turns ex- 
cept m the grid coil for the 28,000 KC 
band where the spacing is 4%". The 1,715 
KC coil should be wound on a 2” di- 
ameter. 


will be noted that it consists of a stage 
of screen grid tuned radio frequency 
amplification followed by a screen grid 
detector and two stages of audio am- 
plication followed by a screen grid de- 
tector and two stages of audio amplifica- 
tion. The last stage of audio is of the 
push-pull variety. 

Provision is made for using head 
phones by means of a jack which is cut 
in directly after the first stage of audio 

Tuning is provided by means of a 
single control driving two gauged con- 
densers. A small timing condenser is 
provided but once set this seldom re 
quires changing. 

By means of a variable potentiometer 
arranged to change the voltage on the 
screen grid of the detector tube a very 
effective control of regeneration is ob- 
tained. 


Regeneration is a necessary feature i 


any short wave set, as it is necessary 


throw the set into oscillation so that con- 
tinuous wave telegraph stations can be 
received. 

Other features of the SW-5 are the 
careful shielding of the radio frequency 
stage, special short wave noiseless con 
densers and convenient plug-in arrange- 
ments for the two wave changing coils. 

These coils are wound on special forms 
composed of a material known as R-29 
which has exceptionally low losses. The 
coils are wound in grooves cut in the 
forms so that they can be handled with 
out disturbing windings. 

Eight sets of coils are available for use 
in the SW-5 and have the following 


ranges and applications : 


Coil Wave 

No. Range Purpose 

10) 9—15 International broadcasts ; 
commercial signals; 
amateur 28 megacycle 
band. 

1] 14—25 International broadcasts ; 
commercial signals; 
amateur 14 megacycle 
band 

12 23—41 International broadcasts ; 
commercial signals. 

13 38—70 International broadcasts ; 
commercial signals; 
amateur 7 megacycle or 
7000 k. c. band. 

14 65—115 International broadcasts; 
amateur 3.5 megacycle 
or 3500 k. c. band. 

15 115—200 Amateur 1.75 megacycle 
or 1750 k. c. band. 

16 200—360 Regular broadcasts. 

17 350—550 Regular broadcasts. 

The battery operated model of the 


1 


SW-5 is designed for operation with the 
new 2-volt low current tubes and can 
therefore be ope rated off of either a 
single storage cell or dry cells. 

The A. C. model uses the regular full 
size A. C. tubes 

In addition to its exceptionally _ fine 
performance the SW-5 is very attrac 
tively housed in a brown metal case. For 
those that desire to purchase a commer 
cial unit this set is recommended, and 
g may be ob- 
tained by writing the National 


Ine 9 Malde n, Mass 


To those who will desire to build their 


information concerning it 
Company, 


own short wave receiver the circuit 


shown in Figure 5 is recommended. 


[his circuit consists of a detector and 
two stages of audio. The coils are wound 
n ordinary vacuum tube bases. The 
tuning condensers should be special short 
wave condensers for best results. This 


circuit will work fairly good on tele 
graph signals but is not highly effective 
or telephone signals due to the lack of 


io frequency amplification preceding 


For those that want to get the maxi 
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mum results, it is recommended that a 
commercial short wave receiver be pur- 
chased in preference to building one. 

Another disadvantage of this type of 
set is the fact that stations cannot be 
accurately logged. Many of these tube 
base receivers are in use by amateurs and 
as mentioned they work very satisfac- 
tory for the reception of continuous wave 
stations. It is not necessary for an 
amateur to purchase a commercial trans- 
mitter, as it is possible to build an ex- 
cellent transmitting layout at small cost. 
Such a unit will be described in next 
month’s article Practically all amateur 
stations use home built transmitting units, 

Conclusion 

It may appear to some readers that this 
month’s article has but little connection 
with the telephone business 

While strictly true that short wave 
radio is not yet an extremely active 
partner of the telephone business, yet it 


Now is 


the time to get in and find out what's 


is constantly becoming more so. 


going on down in that vast region below 
200 meters, and for those that decide to 
take part in the proposed short wave 
group a real “kick” is assured in addition 
to the technical information that will in- 
evitably result. 

Summer time, while usually considered 
an off season for radio, is an ideal time 
to begin to get together equipment, 
license, and other essentials of the trans- 
mitting amateur and by fall or sooner 
the proposed telephone amateur group 
should be well organized 

Don’t fail to write B. C. Burden, care 
1f Lincoln Telephone & Telegraph com- 
pany, Lincoln, for details of the proposed 
organization, and for the free technical 
data on amateur receiving and transmit- 
ting, which he has available for those 
interested. Ten cents in stamps should 


be included with the request to cover the 


cost of mailing. 


NEW YORK TELEPHONE CO. 
TO REDEEM BONDS 

The Board of Directors of the New 
York Telephone company, at their meet 
ing today, authorized the redemption on 
\ugust 1, 1931, of the company’s 6 per 
cent debenture bonds due February 1, 
1949, which are redeemable at $110 oa 


any semi-annual interest date. This issue 





of $25,000,000 was put out in 1919. Since 
: ; ae 
that time the operation of the sinking 


} 


fund provisions has reduced the amount 


outstanding in the hands tf the public to 


~ 1 
$19,400,900. 
Notice of redemption will be given by 
publication as provide 1 in the trust in- 


] 


denture 1 debentures 


vhich these 





] 


were issue 

The company will be able to redeem 
this issue without additional permanent 
financing at this time and none is now 


contemplated 
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Telephone News From the Southwest 


Notes of Telephone and Utility Interests in the Central Southwest Which Previously Were 
Reported for Transmitter and Electrical Journal, a Regional Magazine of that District 
Which Has Been Absorbed by TELEPHONE ENGINEER, Appear in the Following Columns 


A New “Black Beauty” 

A Neophyte, and a humble and lowly 
one at that, was raised to the exalted 
plane of a full-fledged membership in 
the well known Black Beauty club dur 
ing a one-day cold spell (ves, we occa 
sionally have them in Texas during the 
summer) in the usual torrid month ot 
lulv. All of this was necessary to ob- 
tain the heights of a flull-fledged mem- 
ber. The moon on a cold night is specif 
ically ordered that the Neophyte may be 
initiated by lifting the voice and sing 
ing “How Dry I Am.” Neighbors in 
sisted it sounded like the well known 
bray of the equine family; however, | 
insist it was singing, as singing should be 
done 

On a recent trip to Orange, Texas, the 
home of the famous Black Beauty Creo- 
soted Pole, and the Texas Creosoting 
company, the writer was listed as a pros- 


pective member of the above-mentioned 


society. Drinking a cup of the blackest 
coffee ever, “Black Beauty” coffee, by 
the way, and signing on the dotted line 
was a mere formality. Not until I re- 


ceived from D. E. Roach, the secretary, 


the By-Laws and finished my _ initiate 
was I quite sure that I did the honors 
in good shape. 

A long, pleasant visit on the beautiful 
shores of a picturesque lake where the 
headquarters of the Texas Creosoting 
company are located, was the aftermath 
of a blazing Texas day. Inspection of 
experiments constantly being carried on 
was indeed one of interest. Accompanied 
by Mrs. Nettie M. Lyons, accomplished 
Director of Publicity for the firm, I was 
much impressed, as well as served Black 
Beauty Coffee from Black Beauty ser- 
vice if you please. 

Rice M. Tilley, an article writer of no 
mean distinction himself, also joined the 
party for coffee and informed us that a 
new treatise is to be expected by the 
telephone men in the near future relative 
to the worth of their famous brand of 
pole, and also results of experiments 
seen by the writer while there. 

Mr. Manley, genial 
bearded in his den and dropped his duties 


president, was 


long enough to have a pleasant chat; in- 
cidentally asking what kind of golf score 
This, 
beyond doubt, proves astuteness as the 


I shot before inviting me to play. 


writer is famous for his golfing lies, 
both kinds. 





Tidings From Texas 


Thanks Mrs. Lyons, Mr. Manley and 
Mr. Tilley, and also the black beauty who 
served the coffee, for a very pleasant 
visit, and the honor of being chosen a 
“Black Beauty.” 

x. 2 
Incorporated 

Harris Fort Bend Telephone company, 
telephone line, Sugarland; capital stock 
250 no par value shares. G. D. Ulrich, 
Lee Curtis, George Baldwin. 

New Lines in Panhandle 

New rural telephone lines of the 
Western Telephone corproation in_ the 
southeastern part of Hansford county 
ind across the line in Ochiltree county 
are soon to be served out of Spearman. 
Poles and wire have already been in- 
stalled and boxes will be in operation 
next week. The new project represents 
an investment of several thousand dol- 


lars and will serve about 20 farmers. 


Still Building 

There have been two construction crews 
of the State Telephone company working 
on a copper toll line from Abernathy to 
Ralls connecting Petersburg with these 
two points on the new line. The line is 
being built directly from Abernathy to 
Ralls with a connecting line from the 
nearest point to Petersburg. This work 


is expected to last for about two months. 


Williams to Dallas 

E. M. Williams has been promoted 
from managership of the Dallas office in 
the Postal Telegraph system to the posi- 
tion as superintendent of district four, 
according to information received here 
from Cleveland, where company officials 
are in conference. 

Mr. Williams came to Dallas from 
Tampa, Fla., a little over one year ago. 

Bell Activities in Texas 

At Belton, Charles Peyton of the Tem- 
ple offices, addressed the Belton Rotary 
club as featured speaker of the day 
Subject of the telephone industry and 
its development was received with much 
interest. 


J. P. Willford, district manager, Tyler, 
announces effect of new East Texas oil 
fields in an interview. Day and night 
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shifts have been doubled Toll calls 
have trebled. This since last September 


when the field was discovered 


Location of new phone building for 
Huntsville announced. Specifications have 
not been finished, announces A. L. Ed- 
mondson, division superintendent. It is 
understood a new, modern building is 
planned to be located at 13th street and 
J avenue 


At Fort Worth permits were granted 
to open streets for beginning the $250,000 
construction task of laying underground 
cables to two new exchanges to be built 
in the north and south sections of the 
city. The two buildings will aggregate a 
cost of $100,000. Employment of 150 
men tor 3 months was announced by Don 
Hunsaker, district manager, to complete 
the job. 


At Galveston, Harry Brickhouse, dis- 
trict manager, announces transfer of dis 
trict traffic headquarters to Galveston. 
A new traffic chief, Paul P. Snowden, 
formerly at San Antonio, was selected 
with the district including Texas City, 
Galveston, and 14 other exchanges. 


At Sweetwater new underground cables 
are being installed to connect with the 
newly erected telephone building. Em- 
ployment will be given 20 new men on 
this job with a force equal to that size 
to assist in installing equipment in the 
new building. 


As Cisco, a sales meeting of district 
officials from three districts, Cisco, Min- 
eral Wells and Cleburne, was held in the 
offices of P. Petit, manager of the Cisco 
district. O. L. Ellis, district traffic chief, 
and Bert W. Shaefer, both of the Fort 
Worth district, also attended. 





New Lines and Poles 
The State Telephone company at Su- 
dan, Texas, is now busily engaged in 
erecting new poles and stringing new 
lines and cables all over town, reports 
The cables are to be used 
only in the business section. 


G. C. Singer. 


Rural customers in this community 


build their lines to the company line with 
a small 


connection fee of 75. cents. 
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Through the columns of the local paper, 


Mr. Singer is getting much co-operation 


in securing additional rural 


and is reporting a steady growth in that 


Oklahoma Holds 


Oklahoma telephone men gathered last 


District 


month at Beggs, Hominy, 
Okla., June 9, 10, 
At each of 


the telephone division, Oklahoma 


and 12, 


these cities a district 
ing of 


held. A 
the 


Utilities association, 


of 222 persons 


Was 
attended 
meetings. 

The 


meeting was given by Judge V. H 


principal address at the 


head of the educational department, Mid 
dle West Utilities 


who spoke on “Pioneers.” C. G. 


company 
ner, Oklahoma City, sales representative, 
Kellogg Switchboard & Supply company 
and chairman of the telephone 
presided at the meeting. Sam Hand, man- 
ager, Beggs Telephone company, was in 
charge of local arrangements. 

The Tahlequah meeting 
the 
the 


Was 
Hotel Thompson under auspices of 
Bell 


Southwestern Telephone com- 
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class of new stations tional lines to the new Camp Eagle. A 
Serving Summer Camps large summer encampment of boys is ex- 
subs« riber The Camp W or d Telephone compan pected is reservations are larger than 
is now constructing two miles of addi ever before 
Observati rom ma 
servations From Oklaho 
Meetings ern Bell Telephone company, presided Claremore and Tulsa ables will 
One of the important addresses was given contain 300 circuits or 600 ind will 
and Tahlequah, by Congressman W. W. Hastings. e part the ( I cable 
respectively H. W. Hubenthal, Oklahoma City, pre network being constructed the South- 
meet sided at the Hominy meeting, and J. L western Bell Telephone company in Okla- 
Zieg, Broker Arr superintendent homa and other southwestern states. The 
total Oklahoma Telephone company, addressed cable at Tulsa will connect with lines 
series of the meeting. running to Oklahoma City, Holdenville, 
Each meet ¢ iddressed by a num Fort \\ rth, Dallas and Cisce Texas. 
Beggs bet I other S [x ikers who discusse 
Stone, topics impo t the telephone in Frank Crawford, owner of the tele- 
lustry phone exchange at Sulphur, Okla., has 
Chicago, started excavation for a new telephone 
Gard he Southwest ell Telephone com building at Sulphur 
pany has complete $350,000 telephone 
ystem at Holdenville, Okla This new Rapid growth of Oklahoma City has 
division, system was cutove ite in June In made it necessary for the construction 
provements include a new building, new by the Southwest sell Telephone com- 
switchboard and other exchange equip pany of a new exchange building in Okla 
ment, and repeater equipment to be used homa City. Work on this building, to be 
held at on the new underground cable now under located at 23rd Street and Ollie Avenue, 
construction from Dallas and Fort Worth, is now underway. 
Texas, to Holdenville, to connect with 
the Oklahoma City-Tulsa underground \. E. Hildebrand, aged 82, who in- 


pany. Tahlequah was a fitting scene for 
a telephone meeting as it was the cradle 
of the telephone industry of Oklahoma 
The first telephone line in the state was 
installed and operated in 1886 between 
Tahlequah, Fort Gibson and Muskogee, 


then the Indian Territory. 


cable of the c stalled the first telephone Svstem at Ponca 


Okla., died suddenly in a 


hotel, June 18. Mr 


mpany 


Denver, 


Construction has been started by the Hildebrand 


Southwestern Bell Telephone company on participated in the historic run into the 
an underground toll cable between Joplin, Cherokee strip in 1893 and later operated 


Mo., and Tulsa, Okla., which will involve a pioneer telephone exchange which served 











E. D. Hicks, a state telephone pioneer an expenditure of $1,500,000. The line Ponca City, Newkirk, Blackwell and 
and district manager of the Southwest- will run southwest from Joplin to Vinita, Kildare 
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Elementary Course in Telephone Practice 


Problems Testing Ability to Determine Amperes, Volts, Ohms and Resistance in Series 
Circuits Are Given Here in the Fourth Chapter of a Beginner's Study of the Telephone 
by O. B. Fensholt, Preceding the Defining of New Rules to Apply to Parallel Circuits 


Series Circuits (Ohm’s 


Law) 


Now that we ve some rules tor 
Ohm's Law as plied to Series Circuits, 
let us t ( t in this manner 

To Find: Equa 
Amperes Same as each separate 

art 
Ohms m e ohn 
separate part 
Volts e sum the volts of eacl 
s¢ ate art 

Suppose t Fig. 7 we wish to find 

tage Ss e whole circuit at “V.’ 

Wi 1 it t Ways 

te 
rr > > + > 

MMS vglewage m= 20 OHMS 
L < > 

First: Ap Ohm's x (V=0OXA) 

There é ( Ms at “¥, 

e m ‘ ms and tl an 

ePTeS \ 1 r eithe I ese 
given | e nec rv it we 

d eS¢ \ rd to ou ult 

f serie e know the n 

re equal e sun ch separate 
| T} ¢ esist ( it “B” mus 
be 50 + 30 + 20 or 100 ohms. We als 
kn that Ipere I i eries ¢ 
cuit re Same rT Wwe k 

e amperes ! part, it ill be tl 
Same at \ her¢ i amperes 
given 1ere S we AV have to go 
to some resistance where we can app 

V 
Ohm’s La nd amperes (A ) 
() 
Since the imp gives us the voltage and 
ohms, the we can find the amperes 
120 
That is $ amperes. Since there 
2) 
are 4+ amperes in the lamp, there must be 
4 amperes at “\ Then (\ O \) 
100 ohms 4 amperes 400 volts at \ 

Our second method 1s According to 
our rules rs es circuits, the total volt 
age at “V” would be the sum of the volts 

t each part rt Itage is only given 
at the ] np (120 olt We theretore 
will h ive t 1d ts 1 the otne 
two BR )} »y {} () \ 
we can find tl Itage We ive d 
that thers 4 ere Pi lamp 

erety ¢ he 4 me es 
cr Is ( é ( TI 
he (\ ) \ 3) 200 It 
The mp en 120 
Volts, at P P ( \ () 





80 volts. Then the total ohms plus 100 ohms at “L” equals 180 
be 200 + 120 80 or 400) ohms. Then 200 ohms minus 180 ohms 
equals 20 ohms, the resistance of “X.” 
let us tind the resistance « In Fig. 9, let us find the amount of the 
amperes flowing through coil “B.” 
lo this in two ways V 


g Ohm's Law 


\ By applyit (A ) we 
First Apply Ohm's Law (O ) O 
tol ” \ would have to know the volts and ohms 
Therefore, to find ohms at “A, ( ale ie poy 
at "s Since the volts at “B” are not 
! t know the amperes and volts X , 
en we cannot apply Ohm’s law at this 
Since neitne t these are give! x 
™ nt 
vill be nece I or us to hen , 
\ , | : According to our rules of series cir 
CC ding t rules Ser 1¢ ° 
, , scien i impere main the t ve know that if we can find the 
uits N@ K \ i ‘ res em. 
‘ ee ; nperes one place, we can find it through 
salli¢ lh Cad il sO W ¢ K \\ 
e whole circuit We also know in a 
] M\ now it at X The a ; : : 
( 2 n : ceric cuit that the total resistance 1s 
peres 1 amperes ¢ ; 
P , ‘ " rr ow equal to the sum of each separate branch. 
ere nus ] mperes i 
ee en gee oi Phere e, the total resistance will be 
< } Ow na tine | rf s 
, 12 18 + 25) 55 ohms. We know 
mbination is equal the sum of th 
i. , “a — ' the tot tage is 110 volts Then the 
its « eat part i hen KT 
‘ tc in “( ind “] aa —— umpere he circuit, by Ohm's Law 
( ILS l i . Ma 
em togethe ind subtract that fron \ 110 
ir total of 600 Its d the remainade \ will be — Ge amperes. lf 
() S45 
vill be tl olts at ‘ yy Ohm's Lay 
| be the volts at “X By , Law here are 2 amperes at the combination, 
. ere must be 2 amperes at coil “B.” 
—O /\ AA / sew 4 ANAAAAA I check our answer, we Can use this 





fs . } ‘ 
3 AMPS nethod 
8 HMS 4MS : ; . 
We know the volts of a series circui? 
oe 
VOLTS is equal to the sum of each branch. Then, 
; if we find the volts in A, B and C. and 
/ ~ 
add them together, our answer should be 
(\ 2) \) coil “( as SU ) 110 volts 
4 ] e ‘ sd P 2 ‘ ’ , 
240 volts Lam has 100 » By Ohm's Law (\ O \) we can 
? > 2 cA 4 
300 volts en 240 300 40 volts nd the volts in each branch since we 
in ““( and “I So 600 volts minus have the ohms given and we found there 
c adel | — — . : 
540 volts, equals 60 volts, or the ltage were 2 amperes of current flowing 
t *% Now that we know the voltage “A” will have 12 « 2 or 24 volts. “B” 
(60v) and the amperes (3a), we can find vill have 18 « 2 or 36 volts, and “C” will 
\ have 25 & 2 or 50 volts. Then, 24 + 36 
the resistance by Ohm's Law (O ) - , 
ailie'p ‘ 50 110 volts, which is correct 
\ 
fy) 
' 20 ohms B A 
J AKNKAA\fo—a \AAA Gc 
° VV . \ Oy y VV 
Our second method is: That accord v . 
| i868 OwnmMS 20mMmMs _ 
ing to our rules of series circuits, we 25 OHMS 
know that the total resistance of a series OV? 4o- | 
circuit is equal to the sum of the resist 
- ‘ 1 ‘ 1 4 , { 
ances of each branch lherefore I we Fig. 9 
il nd the resistance oT the whole ( . 4 
: ; Problems—Series Circuits 
cuit, and then find the total resistance of . 
' : 1. If a series circuit line has 3 resist- 
( and “I we can subtract the total : . 
ances of 10 ohms, 20 ohms and 30 ohms, 
resistance t these two from the com : 
: - respectively, and a total pressure of 120 
ned resistant and our remainder will by ' 
* t nn 
he the esistance Tae ° 
V \ Phe amperes ot the whole circuit. 
By Ohn Law (O ) the re B. The volts at each resistance 
. ; 
\ 2. A series circuit has a coil of 6 ohms, 
OOD) ‘ 
F , : relay of 11 ohms and a lamp of un 
e con ned re t F 
2 known resistance he total pressure is 
» tance oft ( or SU 220) olts and the circuit has a current 
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of 10 amperes. What is the resistance 
of the lamp? 

3. If we add another resistance of 3 
ohms to problem 2, what would be the 
current at 220 volts? 

4. A telephone circuit has 3 resistances 
in series, a relay of 130 ohms, a trans- 
mitter of 39 ohms and a primary coil of 
71 ohms. How much current will flow 
with a pressure of 24 volts? 

5. What voltage is required to force 
8 amperes through a series combination 
of 12 ohms, 10 ohms and 18 ohms? 

6. If a normal telephone circuit pro- 
ducing good transmission has a current 
of 0.08 amperes (80 milli-amperes) at 24 
volts, and poor transmission was caused 
by adding a resistance which reduced 
the current to 0.02 amperes, what would 
be the ohms of the resistance added? 

7. A series circuit has 3 resistances, 
“A.” “B” and “C.” “A” has 35 ohms, 
“B” has 40 ohms, and “C” has a pres- 
The total current of 


Find: 


sure of 30 volts. 
the circuit is 5 amperes. 


1. The total voltage of the circuit. 





2. The resistance of “C.” 

3. The voltage of “A.” 

4. The current through “B.” 

8. If a street lighting circuit has 10 
lamps connected in series, with each lamp 
having 12 ohms resistance, and each line 
wire between the lamps and the power 
station has a resistance of 2 ohms each, 
what voltage would be required to force 
8 amperes through this circuit? 

9. What would be the current in 
problem 8 if one lamp was short cir- 
cuited ? 

10. What 


problem 8 if two more lamps and line 


would be the current in 
wires were added? 

11. If a telephone line relay operates 
on 0.01 amperes (10 milli-amperes) at 24 
volts, will the relay operate if a 6000-ohm 
resistance is added to the circuit? What 
would be the current with the coil added ? 


Parallel Circuits—Pressure (Volts) 

We now know the three rules for 
series circuits to assist us in applying 
Ohm’s Law. 

We know in a series circuit: 

lst. Amperes: The amperes of a series 
combination remains the same in each 
branch. 

2nd. Volts: 
bination is equal to the sum of the volts 
in each branch. 

3rd. Ohms: The ohms of a series com- 
bination is equal to the sum of the ohms 


The volts of a series com- 


in each branch. 
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These rules do not hold true for paral- 
lel circuits, and it will therefore be neces- 
sary that we form new rules to apply to 
our parallel circuits. 

Let us various sizes of 
pipe together in 
Fig. 10. 

The pipes A, B, C 
nected between a pair of pipes E and F, 
which are at the same level. 

If these branch pipes are between the 
same levels (E and F), the current or 
the water flowing through them would 
be caused by the same high level (E). 


connect up 
parallel as shown in 


and D are con- 


Therefore, the pressure must be the same 
in all the pipes as it is in E. If we in- 
crease the pressure in E, we then increase 
it the same in each branch pipe. 

This also holds true with any electrical 
apparatus connected in parallel. 

Let Fig. 11 represent four pieces of 
electrical apparatus connected in parallel. 
pressure of 110 volts 
there will be 110 volts 
A, B, C and D, be- 
cause each branch is across the same level 
(E and F). 

We can now set up our first rule for 


If we put a 
across E and F, 
across each branch 


parallel circuits like this: 
“The voltage of a parallel combination 
remains the same as each or any branch,” 
We then know 
voltage across any branch of a parallel 
combination, that it will give us the volt- 


that if we can find the 


age for the entire combination or for the 
other branches. 
Parallel Circuits—Current (Amperes) 
If you will refer to Fig. 10, you will 
notice that the four pipes are connected 
in parallel and are of different sizes. 
It is natural to see that since C is larger 
than A, that C will 
from E to F 


carry more water 
than A will, therefore the 
greater in C than in A. 
Also, since D is larger than C, D will 
than C, and B 
You 


can readily see, then, that B will have 


current will be 


have greater current 


will have greater current than D. 
the most current, and A will have the 
Also, that the 
different in each branch. 


least. notice current is 


Let us now assume that the currents 
in these branch pipes are as follows: A 
has 2 gals. per second, B has 10 gals. per 
second, C has 4 gals per second and D 
has 6 gals per second. There must, then, 
be enough current flowing in pipe E to 
keep up the current in the other pipes, or 
there must be 2 gals (in A) + 


4 gals (in C) 


10 gals. 
(in B) + + 6 gals. (in 
D), or a total of 22 gals. per second must 
flow in E to keep the branch circuits 
supplied. 

[f 22 gals. per second flow through E, 


there must be 22 gals. 


also flowing out 
of F. 

You will now notice that the current of 
this parallel combination then is the sum 
of the currents in each branch. 
holds true for our 


Again, this also 


electrical circuits. 
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We will refer to Fig. 10, and 
assume that the current in A is 4 am- 
peres, in B is 20 amperes, in C is 10 am- 
peres and in D is 5 amperes. There must 
be enough current, then, flowing through 
E and F to keep the branch circuits sup- 
plied, or there must be a total of 4 am- 
peres (in A) + 20 amperes (in B) + 
10 amperes (in C) + 5 amperes (in D) 


now 


or a total of 39 amperes in the com- 
bination. 
We can then set our next rule for 


parallel circuits like this: 

“The amperes of a parallel combina- 
tion is equal to the sum of the amperes 
through each separate branch.” 

Therefore, to find the total amperes of 
must know 
the amperes of each separate branch. 
Parallel Circuits—Resistance (Ohms) 

We have made two rules which 
parallel 


a parallel combination we 


now 
apply to circuits, whereby we 
can find volts and amperes. 

For a review, these rules are: 

“That the voltage of a parallel com- 
bination is the same as the voltage across 
any branch,” and “The amperes through 
a parallel equal to the 


sum of the amperes through each sep- 


combination is 


arate branch.” 

Now, we will also want to know how 

to find the ohms of a parallel combina- 

tion, and this is neither the same nor the 

the branches, but can only be 
V 


found by applying Ohm's Law (O = —), 


sum of 


Referring back to Fig. 10, we know 
that pipe A has the greatest resistance 


and pipe B has the least resistance. Also 








we know that pipes E and F must be 
o- E 

“” 

5 A B C D 

° 

> 

°o 

= é) $s 10 20 
i ones OHMS Onms OnMS 
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Fig. 11 


large enough to keep all the branch pipes, 
A, B, C and D, supplied; therefore, re- 
sistance of EF, must be smaller than the 
resistance of smallest branch (which 
would be the largest pipe) or pipe B. 
We will now refer to Fig. 11, and let 
us find the number of ohms across EF 


or the parallel combination. By Ohm's 


V 


Law: O = Then if we know the 


\ 


pressure across E and F is 100 volts, and 
the amperes is the sum of the amperes of 


each branch, or 4 + 20 + 10 + 15 or 
V 
49 amperes, we then know (O = —) 
A 
100 
O = 100 49 or = 2.04 ohms. 
49 


You will notice, then, that in our elec- 
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ig. 10, and 
\ is 4 am- 
© is 10 am- 
There must 
ng through 
ircuits sup- 
il of 4 am- 
(in B) + 
res (in D) 
1 the com- 


‘t rule for 


>] combina- 
he amperes 
"Sig 
amperes of 
must know 
branch. 

e (Ohms) 
rules which 
vhereby we 


re: 
allel com- 
ltage across 
res through 
jual to the 
1 each sep- 


know how 
el combina- 
ime nor the 
an only be 
V 
(O=-—). 


), we know 
t resistance 
‘tance. Also 


F must be 
D 

D 20 

ms OnMS 


ranch pipes, 
erefore, re- 
er than the 
ch (which 
pipe B. 
11, and let 
across EF 
By Ohm's 


e know the 


) volts, and 
amperes of 
10 + 15 or 
Vv 
(O = —) 
A 


+ ohms. 


in our elec- 
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trical problems it also holds true that the 
resistance of our parallel combination is 
less than the smallest resistance of our 
branch circuits. Our branch 
circuit is 4 ohms, and our total resistance 
is only 2.04 ohms. 

The only rule that we can then set up 
ior the ohms of a parallel combination 


smallest 


would be: 

“That the ohms of a parallel combina- 
tion can only be found by Ohm's Law, 
and that the resistance of a parallel com- 
hination will be /ess than the resistance of 
the smallest branch.” 














Fig. 12 


A number of technical books will give 
you a formula for finding the resistance 
of a parallel circuit, but if they were to 
go into detail, and explain where or how 
the formula was derived, they would have 
to start with Ohm’s Law. 

That the resistance of the combination 
is less than the smallest branch may 
sound strange at first, but common sense 
will show that the more paths or larger 
paths you put between two pipes or two 
conductors, the less will be the resistance, 
hence the greater flow of current. 

We might place one exception to our 
rule, and this is only in cases where the 
resistances of all the branches are equal. 
Then you can divide the resistance of one 
branch by the total number of branches. 
and your answer will be the resistance of 
the total combination, but this also is only 
a “short cut” for Ohm’s Law. 

Let us take an example: 
circuit has a pressure of 120 volts, and 
Find the 


A parallei 


4 branches of 12 ohms each. 
resistance of the combination. 
Since each branch is the same (12 
ohms) you can divide 12 by 4 (the num- 
ber of branches) and you will have an 
answer of 3 ohms, the resistance of the 
combination. 
Let us check this for proof by Ohm's 
Law: 
V 
Ohms of the combination is O = —. 
A 
The volts of the combination is 120 volts. 
The amperes of the combination will 
equal the sum of the amperes in each 
branch. So let us find the amperes of 


\ 
each branch (A = —). 
O 
120 
120 + 12 or -— = 10 amperes in one 
12 
branch. Since there are 10 amperes in 


each branch, and there are four branches, 
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the total current will be 40 amperes. 


Then the total resistance will be (O = —) 
A 
120 
120 volts + 40 amperes or —— = 3 
40 
ohms, which is the same as we had 


before. 

Remember you can only divide the re- 
sistance of one branch of a parallel cir- 
cuit by the number of branches, to find 
the total combination resistance, when 
each branch has the same resistance. Un- 
der any other condition you must use the 
Ohm's Law method. 

You will now perhaps bring up the 
question of how you can find the resist- 
ance of a parallel combination when only 
the resistance of each branch is given, 
but no voltage or amperes given. 

We will let Fig. 12 represent a case of 
this kind. 

We said that in order to find the total 
resistance of a parallel combination, we 

V 
must apply Ohm’s Law (O = —). 

We know that we must have the volts 
and the amperes of the combination. 

We know that the volts of a parallel 
combination remains the same, then what- 
ever voltage we find or use across one 
place it must be the same at the others. 

We also know that the current of a 
parallel combination is equal to the sum 
of the amperes in each separate branch. 

Resistances, we know, are fixed. That 
is, regardless of what voltage is im- 
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pressed across A, B, C, we do not change 
their resistance, but what does change is 
the amperes. 

Let us then assume there is one volt 
across the combination D and E. We then 
there must be one volt assumed 
across each branch. Using one volt for 
each branch we can find the amperes in 
each branch at this one volt, by Ohm's 

V 
Law (A = —). 
O 


know 
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Therefore, A will have 1/5 or .2 am- 
peres, B 1/15 or .067 amperes and C 1/10 
or .10 amperes. We then know the total 
amperes at one volt will be .2 + .067 + 
.10 or .367 amperes for the combination. 

Then by Ohm's Law, the resistance of 
the combination at one volt will be (O = 
Vv 
A 
that this is less than the smallest or the 
5-ohm branch.) 

We said that resistances are fixed and 
cannot be changed by voltage, therefore 
2.72 ohms will be the resistance of the 
regardless of what 
voltage is impressed across it. To prove 
this, work this problem out by using vari- 
ous voltages. 

When voltages or amperes are not 
given, it has been recognized to use one 
volt as a standard, and the term, for the 
amperes per one volt is “Conductance.” 

Then, if we wish to know the conduct- 
ance of a circuit, we mean that we wish 
to know how many amperes there would 
flow if one volt pressure was impressed. 


) 1/.367 or 2.72 ohms. (You will note 


total combination 


Problems—Parallel Circuits 
We have now covered the rules for 
parallel circuits, so let us set up our rules 
in chart form in this manner: 


Problems 

1. If a parallel combination has three 
branches, consisting of 2 ohms, 5 ohms 
and 10 ohms, with 110 volts across the 
combination, find: 

(a) The volts in each branch. 

(b) The amperes in each branch. 

(c) The amperes of the combination. 
(d) The ohms of the combination. 

2. A parallel circuit has 5 lamps of the 
Each lamp takes 2.5 
amperes and 110 volts. Find: 

(a) The amperes of the combination. 
(b) The volts of the combination. 
(c) The ohms of each lamp. 

(d) The ohms of the combination. 

3. A parallel circuit has 3 branches of 
1, 2 and 3 ohms. What is the conduct- 
ance of the combination? 

4. What would be the resistance of the 
combination in problem 3? 


same _ resistance. 


5. If 110 volts were put across the 
combination of problem 3, find the cur- 
rent of the combination, also the current 
across each branch. 

6. A parallel circuit has 4 resistances 
consisting of 2, 4, 6 and 8 ohms respec- 

(Continued on page 31.) 


IN A PARALLEL COMBINATION 


TO FIND 


TO DO 


The amperes of a parallel combination: Take the sum of the amperes in each sep- 


The volts of a parallel combination: 
The ohms of a parallel combination: 


It is the same as the 


arate branch. 
volts across any 
branch. 


It is less than its smallest branch and can 


only be found by applying Ohm's Law.* 


“NOTE.—Remember that only in cases where the ohms of cach branch is the 
same you can divide the ohms of one branch by the total number of branches. 














Functions of Circuit to Intercepting Desk 


Outgoing Jack Circuits to Office Intercept Desk Necessary for Calls with Special Multiple Mark- 
ing or Special Service Plug in Line Jack, According to John H. Levis, Jr., Tel. Engr., Rochester, 
N. Y., Who Has Prepared This Article, the Twelfth of a Series, for TELEPHONE ENGINEER 


In any “B” trunking system it is neces- 
sary to provide outgoing jack circuits to 
the office desk. They 


when a comes in 


intercepting are 


necessary because call 
on a trunk and the line called for has a 
marking or a_ special 
the jack 


“B” operator that the party 


special multiple 


service plug in line (which 
means to the 
line designation called for is changed or 


call 


tercepting operator) all of the conversa- 


the must be taken up with the in 


tion between the distant calling station 


ind the intercept operator is carried on 


with the “B” operator off the trunk cir- 

cult. 
The 

desk are 


and 


outgoing trunks to the intercept 
all ‘ ws Op- 


with a 


multiplied before 


erators are arranged 


signal at each jack appearance for idet 
tification purposes when the int 
to call to the “B” 


that 


ercept op 


erator wishes opera 
rvices at 


call. Ot 


connection does not re- 


tor’s attention her sé 


wanted in connection with the 


course, if the 
quire the services of the intercepting op 
signal is not given to the “B” 
and th 


the 


erator the 


operator distant calling station 


langs up and cord circuit at th 
the out 
will 


will be 


taken from 
jack. The “B” 


and i 


originating office is 


\ 
trunk 


going trunk 
then show disconnect t 
taken from the intercept trunk 
The lamp signal referred to is supple 
te “SB” 
the “B” 
that is 
The 
in control is operated by the intercept op- 
erator. Each 
desk is equipped 
and hold keys 
signals, incoming and hold. 

When 
the 
erator the call is handled as has been de 


mented by another feature of 


the automatic cut-in of 
the trunk 


extended to the intercept desk. 


trunk, 


operator onto circuit 


cut 
trunk terminating at the 


with recall, listening 


There are also two lamp 
a call comes in over a “B” trunk 


and order is given to the “B” op- 
scribed in previous issues of TELEPHONE 
It is 


via a non-busy 


ENGINEER extended to the inter- 


desk 


mined by 


cept circuit deter- 


means of the position audible 


busy test system. 
The trunk is set with some ringing 
frequency on it, and continues to send 


trunk, 
but it is used only for obtaining the audi 
The 


incoming signal on the intercept desk is 


ringing current on the intercept 


ble ringing for the calling station. 


operated by the sleeve of the “B” trunk 


circuit and is known as sleeve signaling 
The trunk 


after plugging 


The 


, : 
signal lamp is not lighted 
into the intercept trunk 


intercept operator now perates 


the listening key of the tru 
the incoming signal is 
eration effaces the incoming signal from 
the trunk. Another 


impulse ringing trip circuit is placed be 


circuit known as thx 


tween the listening key and the opera 
tor’s talking circuit [his is so arranged 
that the intercept operator’s circuit is 
not directly connected to the trunk til 
the ringing circuit of the “B” trunk is 
tripped. This prevents the intercept op 
erator from being rung in the ear. Th 

circuit also prevents the bridget back 


tioning so as not t ilsely operate tl 
automatic line message meter in the dis 
tant ofhce calling station lin circuit 
This also applies to the pay station c 
circuits arranged for automatic collect 
and refunding of coins in the prepayment 


com box te le phi nes 


The hold key is used when the int 


cept operator wishes to retire from t 
circuit and to place an indication signal 
on it The hold key operation does 

in any way affect the signals in the “B” 


trunk circuit or distant office 


The recall key of the inter 


non-locking and is used only when the 

tercept operator wishes to call back the 
a operator ot! the “B” trunk circuit 
for the purpose of extending it to th 


proper line jack or change th 


ringing ntor 


trequency according to the 


mation that the inte cept operator possesse 


regarding the order The circuit that 
functions when this key is operated 

anced i | , : ats es ‘ 
le | iil I I \ Pe tiecl LIL oe i , 
places n the sleeve signa neg reuit ot 


the intercept trunk etween the outgoiny 


jack circuit and the desk signaling cit 
cuit. It is arrange that only a mo 


mentary sleeve circuit of 
the “B” 
the sleeve relay to fal 


to release the “B” 


opening of the 


trunk is maintained, allowing 
] 


away long enough 


trunk lock-out circuit 


and again pick up the sleeve relay. Th 


opening is not de 
termined by the recall key operation. Re 


time element of the 


lavs are used for the time element 


The “B” 


a > Opn rator across he inte 


, . ‘ 
trunk a once cuts in thx 


rcept trunk. 


However, this is true only when the “B” 





yperator is engaged handling anothe 
B call upo! some ther trunk | 
ther words, the’ intercept call is nov 
ndled the s l¢ the 
trunk had originat Tt 
( ill passing t goes st; 
t d iso to t tercept T)é 
WW Ss the listen perat gt 
time ecall key s erate Tr} 
terce perat Ils t 


erator how to proceed in the handling of 

- , : 
the call The distant calling stati n 1s 
also on the circuit The ‘B” operator 
Can pre-seiect the proper ringing Ire 
quency nd then thd th —* 
juenc) | en withdraw _ the B 


rom the intercept trunk and 


a standard trunk 


operation. 


| 
The lamp signal associated with the 
ntercept outgoing trunk becomes lighted 
vith tl : 1] neratics Th: 
r ecal <¢ Op allon. Nat 1s 
7 , ] ] 
sed only whet 1 recall appears and the 
B triinl it 161 + ange 
) trunk ( seque 2 4 circuit 
1p] 1 1 | } 
aqelaved 11 picking up the recall be- 
7 7 ] ] 4a 
LuUs¢ I 1 oad B S ( Che 
B ‘ uses the cut-in key of the 
if K CITI it to cut | cTa 
tine f ] a ] 
( It Ke loade position 
} 1 17 7 + + . -—~ 
olds up the sequence cut-in circuit at the 
’ ( + n vy it.a 1 ts r B per- 
itor ff f it and nt the trunk with th 
1 
] ij perat I i Vie the same 
+ ‘ 1 ] 
NK s ele ised S ect 1 the i 
ence circuit again fur S ths 
trunk circuit tre \ ( t tempo 
«il I ¢ 
Iv cut i 1Mis teat I] e de 
rit ] } later | 
S¢ ed i idater Ssu¢ I PH } 
I N NEER 
For the circuit S¢ the fore 
y no it] ; t t 
Q ej line OT ( 1) ] t pe ra 
+ refer to the circuit diagram th 
B trunk cir t ( ¢ tercept desk 
cre 
| 


intercept desk. 
In order to avoid repetition of previous 
descriptions of “B” trunk circuit opera 


ming call and pre-selection 


ringing, assume that this function 
takes place in the “B” trunk and that the 
tr »] m1] ] - 
unk plug is placed into the intercept 
desk trunk jack. The relavs of the “B 


trunk as shown in the diagram are in 


volved in this operation 


sleeve relay of the trunk circuit operates 


trom the No. 2 sleeve 


intercept 


relay (slow re- 
trunk. Relay No. 
2 also operates, operating relay No. 3 
which causes the incoming lamp 
before the 


The 


intercept operator to light. 


“B” trunk has ringing current on 


the tip and ring conductors and must be 
removed from the trunk | the opera- 
tion of No. 6 relay t B” trunk, 
iusing relay N / the trunk to re 
Cast Chis must be t the time the 
ntercept operat perates her listenine 
key and at the sar tin ne re er 1m 
tine ea must t i ded 

| ae ‘ P — 

| he cep re g r 

+ 1) + 1 C ’ k ng 



















































































































> =~ 7 = 
July, 1931 TELEPHONE ENGINEER 25 
9 relay to operate This causes No. ¢ places a 240 I. P. M. ground to the No. 8 ground impulse circuit comes in on the 
relay (slow release) to operate, whic relay, which follows the 240 I. P. M. im circuit. The No. 6 trip relay of the “B” 
es holds the talking circuit open at No. © pulses and in turn places a 2000 ohm non- trunk will operate through 2000 ohms to 
relay. This relay is held operated until inductive ground circuit to the ring of the ground and when the ringing is tripped 
the ringing is tripped trunk circuit The ringing on the trunk relay No. 7 of the “B” trunk releases, 
Aark- The operation of the listening key et- will trip with the 20 volts D. C. silent placing relay No. 2 of the “B” trunk into 
>ster faces the incoming lamp signal by opera period, and as the No. 7 relay is perma the tripping circuit. As the 2000 ohm 
JEER tion of the No. 4 relay which, when op nently tied to the ring of the circuit ground impulse circuit is delayed in be- 
erated, is locked up from the No. 3 re vhen the operator is talking, it will not ing removed from the ring of the trunk 
lay. This keeps the incoming signal operate after the ringing in the trunk 1s circuit it will not cause relay No. 2 of 
ndling of from reappearing falsely when the lis tripped, because the battery winding o1 the “B” trunk to operate on its 40 volt 
station is tening is restored with the trunk take the No. 2 relay of the “B” trunk on the battery winding as it is only a half of the 
operator } The listening key operation connects th ring side is also of 40 volt minus D. ¢ total winding and it will not pick up at 
ing fre- trip circuit to the “B” trunk ringing cir- The No. 6 relay is held operated while the impulsing ground of 240 I. P. M. 
the “B” cuit. The No. 7 A. C. relay will op the No. & relay is impulsing because th The trunk trip relay No. 6 will operate 
runk and erate either in the silent or ringing period ringing is not tripped either silent or with the 240 I. P. M. as cited previously 
eration. of the “B” trunk ringing. No. 7 relay ringing if No. 8 is impulsing. With the in this description. It is necessary to 
with the | is connected to the ring side of the cir “B” trunk in the ringing period the No. avoid operation of No. 2 trunk circuit 
es lighted | cuit and to 40 volts minus D. C. and the 7 relay will operate on A. C. as there will relay. When relay No. 8 ceases to im- 
That is silent interval of the ringing circuit is not be a 20 volts difference of potential pulse, No. 6 relay releases slowly and 
s and the 60 volts minus D. C. This circuit gives a as the ringing period uses 40 volts minus allows the intercept operator's talking 
in circuit difference of potential of 20 volts D. ¢ D.C. The No. 7 relay is A. C. and slow circuit to be placed across the “B” trunk 
recall be- This causes relay No. 7 to operate which to release. This is where the 2000 ohm The No. 5 12,000 ohm relay operates 
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Making more friends for the 


CLASSIFIED 








Advertisements like those on the opposite page, appearing | 
regularly in a number of women’s publications, are widening 

the circle of telephone users who depend upon the Classified | 
Telephone Directory as a buyer’s guide. These advertisements 
explain just what the directory is and how to make use of its 
pages. They emphasize the local-service, national-product 


aspect of its listings. They advise its assistance in planning 





shopping trips. They recommend it as a reliable buying guide | 
when away from home. 4 The results of this advertising 
are threefold. It saves time and energy for customers who 
consult the directory. It repays the merchants and manufac- 


turers whose names, addresses, telephone numbers, prod- 


ucts and trade marks are listed. And it rewards the entire | 


telephone industry, both Bell and connecting company, by 


stimulating telephone service. 





. i. 





AN ADVERTISEMENT OF THE AMERICAN TELEPHONE AND TELEGRAPH COM 


Identify your inquiry to advertisers by saying—“As shown in TELEPHONE ENGINEER” 
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as soon as the intercept listening key is 
operated, opening the ground circuit from 
No. 6 relay; however, if the ringing con- 
ditions exist No. 8 relay holds No. 6 re- 
lay operated. 


The No. 5 relay will not trip the ring 


ing either in silent or ringing periods. 
Neither will it operate the No. 2 “B” 
trunk bridge back control circuit. The 
main function of this No. 5 relay is to 
allow the intercept operator to cut-in on 
calls that come to her from a “B” trunk 


when the non-ring common key was op- 
erated. The No. 7 relay of the “B” 
trunk is not operated in this case. No 
2 relay of 
across the intercept trunk. 


battery and ground appears 


The intercepting operator’s circuit 1s 
of the anti-side tone type and was de- 
scribed in the article, “Originating Office 
Circuits,” in TELEPHONE ENGINEER 


The 


key simply 


operation of the intercept hold 
lights the hold lamp signal 
for holding identification and also op- 
erates the No. 4 relay in the event that 
the hold key is operated before the lis- 
tening key is operated. This effaces the 
incoming lamp signal. The listening and 
hold key are locking and operated from 
the same key cam handle. 

With the No. 8 sleeve relay of the “B” 
trunk circuit operated, the No. 11 relay 
(slow release) is also operated from the 
ground at the double make contact of the 
No. 8 relay. 

It will be noted that when a pre-selec 
tion is made, the control lockout relay 
No. 9 is operated and held locked up 
from the incoming control ground at No. 
3 relay, through a back contact of the 
No. 11 relay. When the trunk plug is 
placed in a jack relay No. 8 operates, 
placing the incoming control ground at 
No. 3 relay to No. 9 relay hold circui 
through a make contact of No. 8 relay 
with the original No. 9 relay holding cir 


cuit through No. 11 relay opened. This 
is done so that any momentary time ele 
ment opening of the intercept trunk 
sleeve circuit will release the No. 8 relay 


and in so doing will release the No. 9 


relay. As described in previous tune 
tions of this system of trunking the 
above will allow the sequence cut-in con 


trol circuits to function as in the 
ard incoming signal operation. 


The No. 11 relay 


when the No. 8 relay mo 


is made slow to 
lease so that 


mentarily opens and then closes, the No 


9 relay hold circuit will absolutely open 
As the original hold circuit for the N 

9 relay is at the No. 11 relay, it is ob 
vious that should No. 11 relay releas 
at the same time the No. 8 sleeve relay 
releases, the possibility of No. 9 relay 
positively releasing would be remote. 


When the above functions in mind and 
the recall non-locking key 
cept desk operated, the No. 1 re lay of the 
intercept trunk will 
ground at the recall key 


in the inter 


operate from th 


through the 


TELEPHONE ENGINEER 


release 

winding of No. 1 
m will open the jack 
break contact of No 
1 relay, allowing the No. 8 relay of the 
“B” trunk to release. The No. 2 slow 


release relay releases slowly, giving the 


make contact of the No. 2 slow 
relay to the battery 


This operatic 


relay. 


sleeve circuit at the 


time element before No. 8 
of the “B” trunk is 


be noted that with 


sleeve relay 
re-operated. It will 
No. 1 relay operated 
circuit 1s 


the sleeve of th ack trans 


ferred to one of its own contacts and 
hold winding and to a ground circuit 
contact of No. 2 release 


a_ back slow 


relay. This operation will again pick-up 
the No. 8 “B” trunk sleeve relay. 


With the No 


signal associated 


1 relay operated the lamp 
with the intercept jack 
will light as previ 


usly explained in this 
article 

The No. 3 relay 
No. 1 re lay, to 
ing of 


is also held from the 
make for proper function- 
the entire signaling circuit. The 
recall key circuit to the battery winding 
of the No. 1 relay is 
the No. 1 relay 
No. 1 


erated. 


also maintained at 
for positive operation of 
relay when the recall key is op- 


The intercepting operator may cut-in 
and out of a circuit any number of times, 
because the No. 5 relay will operate, re- 
leasing No. 6 relay. Relays No. 7 and 
No. 8 are not 

Where the “B” 
trunk plug from the 


trunk jack the entire intercept trunk will 


used at this time. 
operator removes the 


outgoing intercept 


return to normal. 


The method outlined for handling calls 


to the intercept desk or to any other 
special circuits is very satisfactory, as it 
allows the —— position operator to op- 


erate on the same basis for all calls 


INSPIRING MESSAGES FROM 
FRIENDS OF TELEPHONE 
ENGINEER 
Month by month and year by 
making 


IS pe rceptible to the 


Veal 
TELEPHONE ENGINEER has been 
This 


: ro j 
new triends 


magazine's staff through the continuously 


increasing number of subscribers. Natu 
rally, this is most gratifying 
In addition, almost every mail brings 
letter from one of TELEPHONE ENGI 
ER's enthusiastic friends, telling of thi 
pleasure and assistance received fron 
reading this magazine And it is these 
pers comme which e tl mos 
SatiSTactory if 
[f your ma e continues to improve 
t will be at | ] ly because i ( 
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Testimonials 
Columbus, Ohio. 
The Telephone Eng. Pub. Co., 
Chicago, Illinois. 

Gentlemen: Have just seen a copy 
of your magazine, “TELEPHONE 
ENGINEER,” and thought it the best 
I have seen in its line. 

Am enclosing check for $2.00 for one 
year’s subscription. 

Very truly yours, 
J. C. WILLIAMS. 


Galion, Ohio. 
Dear Sir: I have not received my 
December issue or the January one 
yet. I subscribed for the magazine 
and expect to receive it each month 
without asking for it. I like the maga- 
zine, so please look this up. 
Very truly yours, 
HAROLD MUTH. 


Montpelier, Vt. 

Dear Sirs: I have been a reader of 
the TELEPHONE ENGINEER for 
the past two years and have found it 
worth many times its cost. 

I would be interested in buying a 
small, growing exchange that two am- 
bitious young men could build up. 

Any information you can give me 
will be greatly appreciated. 

Yours truly, 
GEORGE H. SANFORD. 


Manila, P. I. 
The Telephone Engineer Publishing 
Co., 
Chicago, Illinois. 

Gentlemen: On the eve of my de- 
parture from the Philippine Islands I 
wish to take this opportunity to ex- 
press to the editor of TELEPHONE 
ENGINEER and his staff the enjoy- 
ment and information I have received 
from your magazine during my time 
on the islands. 

It has been of especial interest to me 
to read the many contributions of my 
old friend Ray Blain, whom I know to 
be a practical telephone man. 

Wishing you continuous prosperity, 
I am, 

Very truly yours, 


JOHN W. IRWIN, 
Captain (Inf.) Sig. Corps. 


Palo Alto, Calif. 
Telephone Engineer, 
Chicago. 

Gentlemen: For the months of 
June, July and August please change 
my address from 885 53rd Street, Oak- 
land, Calif., to the Palo Alto address 
listed above. 

Yours respectfully, 
D. H. TOWNSEND. 

P. S.—The last five issues of TELE- 
PHONE ENGINEER have been ex- 
cellent. It’s a shame it is not pub- 
lished at least twice a month. 
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Our Engineering and Management Course 


The Operation of Common Battery Switchboards and Their Superiority Over Magneto Boards 
Ils Discussed Here in the Sixth Installment of a Course in Practical Technical Instruction 
Prepared by B. C. Burden, Transmission Engineer, Lincoln Telephone and Telegraph Company 


General 


battery switchboards differ 
, ‘ | - 
from magneto board 


Common 
s primarily in_ the 
method of signaling and supplying talk 
ing battery 

In the magneto board signaling and 
supervision 1s accomplished by means ot 
alternating current, and talking current 


1S supplied trom local batteries located 


—vV 


a 
Tack 


Sfi-E 


LTO 2 ‘7 


OE 
am = 
rnc WY 
_—— 
Noa - Look Sy 
Ae stil 


/ ] Sy ical é tations f 
ya Rs, battery, reia md keys 
at each statio1 In the common battery 


board both signaling and talking currents 


n a central othce battery 


are supplied fro 
which is common to all lines. 

\s explained in previous articles ot 
this series, the use of a common battery 
insures more uniform transmission, bet- 
ter supervision and somewhat lower sta 
tion maintenance costs. 


Common battery boards have another 


outstanding advantage over magneto type 


boards, viz, the “super-service” features 


which common battery operation makes 
possible 


Super-service teatures are Ma 


chine ringing, ecret service, master 


ringing keys, flashing recall, ete 

The last few years have shown an 1n- 
creasing tendency toward the use of com 
mon battery boards in towns heretofore 


considered too small t 


justify common 
battery operatior This trend has been 


made possible by the introduction of 
small size common battery boards which 
are but little more expensive in first cost 
than similar size magneto boards 

Before covering some of the general 
features of common battery switchboards, 
common battery terminology will be dis 

] 


cussed. 
Apparatus of Common Battery Circuits 


1 1 


For those who have had no actual ex 





battery plants some 


perience on common 
explanation of the terms used and prin 
cipal items of equipment may be helpful, 
before discussing the actual circuits 

lacks and Plugs—The respectivé¢ 
springs and contacts of jacks and plugs 
are referred to as tip, ring and sleeve, 
and are represented symlx ically as shown 
in Figure 1. Some common battery cord 
circuits have only two wires and these 
are usually known as the sleeve and tip 
wires. 

Batter Designation—The central office 
battery is usually represented symboli« 
ally by a heavy short line and a lighter 
longer line as shown in Figure 1. The 
heavy short line represents the negative 
terminal and the lighter line the positive 
terminal of the battery The positivs 
terminal is always grounded 

In referring to the two sides of a com 
mon battery circuit it is customary to 
refer to the negative side as “battery” 
ind the positive side as “ground.’ 

Most circuits are so arranged that the 
tip line wire (1.e., the wire which cor 


nects to the tip spring of the answering 


jack) is always connected to the positive 
or “oround” side, and the Ting ling wire 
to the negative or “hattery” side Sche 
matic diagrams for simpiicity’s sake 


usually show separate batteries in various 
parts of the circuit, although actually 
only one main battery is used 


Relays A relay 1S merely an electro 
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feed circuit, 


be designed to operate quickly or slug- 
gishly, and on either alternating or direct 


current Relays are used to a 


much 
greater extent in common battery than in 
magneto switchboards 

Coils—The repeating coils 


battery 


Repeating 


used in common circuits are 


similar in construction to those used for 
phantom circuits, except that they are 
usually of such size that they can _ be 


mounted much more compactly. The 


turn ratio is in most cases 1 to 1. 


Retardation Coils Retard or impe 
dance coils are used in most circuits to 


bar currents of voice frequency, and yet 


permit direct current to readily pass 
through then The impedance which 


IO 


they offer to alternating current depends 
on the type of magnetic circuit used and 
the number of turns. 

Lamps—The lamps used on common 
hattery boards for signaling and super- 
visory purposes are usually designed to 
perate on 24, 36 or 48 volts, depending 
on the voltage of the central office bat- 
tery. Soth carbon and metallized type 
filaments are used. 

Keys—The keys used on switchboards 
ire known as cam type and may be either 
of the locking or non-locking type. Figure 


1 shows how these two types of keys are 


wn symbolically 

Battery Feed Circuits 
There are two basic methods used for 
feeding battery from the cord circuit to 


+} 


the subscriber’s transmitter These are 
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cuit 


known as the “repeating coil battery feed 
circuit” and the “condenser-retard coil 
\nother 


which has limited application in connec- 


battery feed circuit.” method 
tion with P.B.X. boards, and other simi- 
lar service is the simple impedance coil 
battery feed circuit 

The simple impedance coil battery feed 
circuit is shown in Figure 2. This cir- 
cuit consists merely of two impedance 
coils through which the common battery 
feeds. These coils are designed to offer 
a high impedance to voice frequency cur 
rents but a much lower impedance to 
direct currents. 

When a transmitter is spoken into, the 
resulting resistance fluctuation sets up a 
voice frequency voltage in the line which 
causes a current of corresponding fre- 
quency in the listening subscriber's tele- 
phone. 

This method of feeding battery to the 
subscriber’s telephone, while very simple, 
has two outstanding disadvantages which 
render it unfit for use except on certain 
types of communicating systems and on 
P.B.X. boards. 

ne serious disadvantage is the fact 
that the direct current resistance of the 
retard coils is common to both of the 
connected subscriber’s loops, and unless 
the loops are of the same resistance the 


subscriber with the shorter loop will get 
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a disproportionate amount of transmitter 
current. This would obviously result in 
non-uniform transmission and for that 
reason this circuit is not suitable except 


aid alk 


Fig. 4—Condenser retard coil battery feed 
circuit. 








when the connected loops are all of about 
the same resistance such as is usually the 
case on P.B.X. loops. 

The other disadvantage is the matter 
of supervision. Due to the fact that the 
battery feed circuit is common to both 
answering and calling cords it is neces- 
sary to give common supervision. In 
other words, a single supervisory light 
is used on each pair of cords, and this 
light is under the control of both of the 
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resistance is varied by the subscriber’s 
voice the direct current flowing through 
the repeating coil windings fluctuates, and 
due to transformer action an alternating 
voice current is set up in the set of wind- 
ings to which the listening subscriber’s 
telephone is connected. 

The turn ratio between the windings 
connected to answering and calling cords 
is 1 to 1, hence the windings merely 
serve to repeat rather than transform the 
applied voltages. 

The internal resistance of the common 
battery is extremely low, hence there is 
no chance for crosstalk taking place be- 
tween different cords fed from the same 
battery. 

Condenser Retard Coil Battery Feed 

The basic circuit of the condenser- 
retard coil battery feed circuit is shown 
in Figure 4. It will be noted that this 
circuit consists of two condensers and 
four retard coils. The retardation coils 
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Fig. 5—Western Electric cord circuit (non-universal, no feature type) 


connected telephones. If one party should 
forget to hang up after a conversation 
this would prevent the other subscriber 
from signaling the operator. 

The repeating coil battery feed circuit 
is the one in greatest use, although this 
type of battery feed has no outstanding 
advantages over the condenser-retard coil 
circuit. 

Repeating Coil Battery Feed Circuit 

Figure 3 shows a simple schematic of 
the repeating coil battery feed cord cir- 
cuit. Supervisory relays and operators’ 
circuits are omitted from this schematic 
in order to better show the battery feed 
circuit. 

The action of the circuit shown in 
Figure 3 is as follows: The central office 
battery, which is connected to the mid 
point of the two windings of the repeat- 
ing coil, causes a current to flow out over 
the line through one winding and back 
on the other as shown by the arrow. 
This current flows through the primary 
induction coil transmitter of the con- 
nected telephone. 

When the subscriber is not talking the 
direct current flowing through the repeat- 
ing coil windings is constant, and there 
is no transformer action between the two 
sets of windings. When the transmitter 


are designed to offer a high impedance 
to voice frequency currents but a fairly 
low resistance to direct currents. 

This circuit operates in the following 
manner: With the cord circuit connected 
to a subscriber’s line and with the re- 
ceiver off the hook, but with no voice 
input, current will flow from the common 


Fig. 6—Universal type 


battery through the retard coils to the 
subscriber’s telephone. As a result of 
the battery being connected across the 
two condensers, these condensers will 
acquire a static charge. When the trans- 
mitter connected to either the calling or 
listening cord is spoken into, its resis- 
tance will change and the current flowing 
to the transmitter must change. 
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Inasmuch as the resistance fluctuations 
occur at voice frequency it is not possible 
for the increased or decreased demand 
for current to be supplied by the com- 
mon battery because of the retarding or 
choking effect of the high impedance 
coils through which the battery feeds, 
This variable demand for current is 
therefore supplied by the condensers 
from the static charge which they hold, 
Being in series with the line it is obvious 
that any change in the charge on one 
set of plates will result in a correspond- 
ing change in the corresponding plates 
of the same condenser. This equalizing 
of potentials on the condenser plates 
causes an equalizing current to flow 
through the listening subset, thus are the 
current variations on the talking cord 
passed to the listening cord in the form 
of an alternating current voice wave. 

Stating the theory of this type of bat- 
tery feed circuit in fewer words and 
somewhat differently, we could say: 
“When a transmitter is spoken into the 
resulting resistance variations disturb 
the voltage equilibrium of the two con- 
densers. This causes an equalizing cur- 
rent of voice frequency to flow through 
the receiver of the listening subset.” 

Supervisory Features of Common 

Battery Cord Circuits 

Let us next consider the supervisory 
features of the simpler types of common 
battery cord circuits and the line circuit 
used in a common battery plant. 

There are many varieties of cord cir- 
cuits and to explain them all would re- 
quire considerable time and space. An 
explanation of several of the more com- 
mon types should enable anyone to read- 
ily grasp the operating features of those 
not explained. 

Figure 5 shows the schematic of the 
cord circuit used in certain types of 
Western Electric switchboards. The as- 
sociated subscribers’ line circuits are also 
shown. The line circuit shown is the 





cord circuit (Kellogg) 


type found in most common battery 
plants. 

The operation of this type of circuit 
is as follows: When the subscriber re- 
moves his receiver from the hook, direct 
current flows from the central office bat- 
tery through the double winding of the 
line relay, through the normally closed 
contacts of the cutoff relay and out to 
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the calling telephone. This flow of direct 
current through the line relay causes it 
to operate and closes a contact which 
lights a line lamp associated with the 
subscriber’s answering jack. 

The operator on receiving the line 
signal places her answering plug into 
the answering jack associated with the 
operated signal. The sleeve of the an- 
swering plug has battery connected to it 
through a non-inductive resistance and 
a supervisory lamp, therefore when it is 
plugged into the answering jack a circuit 
is completed from through the battery, 
lamp, resistance and the winding of the 
cutoff relay to ground. 

The resulting current flow operates the 
cutoff relay which removes battery and 
ground from the subscriber’s line and 
causes the line relay to release and the 
line lamp to go out. The calling sub- 
scriber’s receiver being off the hook, cur- 
rent will flow from the repeating coil 
battery through the supervisory relay 
and out to the subscriber’s telephone. 

This flow of current through the su- 
pervisory relay causes it to operate which 
throws a low resistance short around 
the supervisory lamp, causing it to go 
out, thereby indicating that the calling 
subscriber’s receiver is still off the hook. 
The operator throws her listening key 
and requests the subscriber’s number. 
When the number is obtained the oper- 
ator plugs the calling plug into the called 
answering jack and rings the called party 
by operating the ringing key. Plugging 
into the called party’s jack operates the 
cutoff relay by means of the same sleeve 
connection as explained for the answer- 
ing cord. The supervisory light asso- 
ciated with the calling cord stays lit until 
the called party answers at which time 
it goes out. At the completion of the 
call both parties hang up and the super- 
visory lights associated with the cord 
pair both light, indicating to the operator 
that the cords should be taken down. 

It will be noted that the circuits of the 
answering and calling cords are prac- 
tically identical with the exception that 
the calling cord has the ringing and lis- 
tening key associated with it. 

The circuit shown in Figure 5 repre- 
sents the fundamental features of a 
Western Electric manual cord circuit. 
Actual cord circuits may and usually do 
have many other features such as ma- 
chine ringing, universal service, secret 
service, etc. These special features will 
be described in a later article. 

Universal Type Cord Circuits 

Common battery boards which are used 
in the smaller towns usually have cord 
circuits which are designed to work on 
either magneto or common battery cir- 
cuits. This type of cord circuit is usually 


known as the “universal type.” 

Their use is necessary because rural 
and toll lines are usually of the magneto 
type. 
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Figure 6 shows the schematic circuit 
of a typical universal type cord circuit 
of a popular make of switchboard. 

The operation of this circuit is as 
follows: 

Rural Calls—When a call is received 
on a magneto line the operator plugs in 
connecting the tip, ring and sleeve to 
the tip ring, and sleeve of the jack. This 
places one winding of relay 3 across the 
condenser, C. The sleeve of the magneto 
jack being open, relay 3 does not operate. 
The operator operates her listening key 
and after obtaining the desired number 
plugs into the desired jack and rings. 

If a rural number is being called, 
relay No. 2 will not operate due to the 
sleeve of the jack being open, and relay 
1 will be bridged across condenser C2. 
At the end of the call, if either of the 
subscribers wishes to signal the operator 
before the cords have been taken down 
they may operate their hand generator 
which will cause either relay 3 or 1 to 
lock up under the control of the opera- 
tor’s listening key. 

This causes the supervisory lamp to 
light, notifying the operator that she is 
wanted. This locking-up circuit can be 
traced from battery through the lamp, 
through the closed contact of relay 3 
or 1, through the normally closed con- 
tact of the listening key, through the 
closed contact of relay 4 or 2, and 
through the second winding of relay 3 
or 1 to ground. It should be noted that 
a single impulse from the subscriber’s 
generator is sufficient to cause the relay 
to “lock up.” As soon as the operator 
answers the call by opening her listening 
key the circuit is opened and the arma- 
ture of relay 3 or 1 falls back, and the 
lamp goes out. The operator after ob- 
taining the desired number again closes 
her listening key and the circuit is in 
condition to again be locked up should 
the subscriber signal. 

It should be understood that relays 1 
and 3, 2 and 4, function in the same 
manner, although one is on the answer- 
ing and the other the calling cord. 


Common Battery Calls 

When a call is received on a common 
battery line, the operator plugs in which 
passes battery through relay 4 to ground 
through the cutoff relay and cuts off the 
line relay and puts out the line lamp. 
(This action was explained in connec- 
tion with the W. E. board, and practically 
all common battery line circuits follow 
this same plan.) 

The current flowing through relay 4 
causes it to operate, closing contacts a, 
b, and c. Contact a connects ground to 
the tip side of the line through relay 3, 
contact c connects battery to the ring 
side of the line through relay 4, and con- 
tact b connects ground to one contact of 
relay 3. 

Relay 3 operates at the instant the 
plug is placed in the answering jack due 
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to the current flowing to the subscriber's 
transmitter. The operation of this relay 
opens the supervisory lamp contact and 
the lamp remains dark, indicating that 
the subscriber's receiver is off the hook. 

The operator opens her listening key 
and upon obtaining the desired number 
she places the calling plug in the desired 
jack and rings. The action of relays 1 
and 2 in this case are the same as on 
the answering cord with the exception 
that relay 1 does not operate as there is 
no current flow toward the called sub- 
scriber’s telephone until the receiver is 
removed. The calling supervisory lamp 
therefore lights due to the connection of 
ground through the contacts of relay 2. 
This lamp goes out the instant the called 
subscriber answers. 

At the completion of the call when 
both subscribers hang up the supervisory 
lamps both light due to relays 3 and 1 
releasing. This notifies the operator to 
take down the cords. 

Questions 

1.—What advantages do common bat- 
tery boards offer over magneto boards? 

2.—What is the purpose of the con- 
densers in the condenser-retard coil bat- 
tery feed cord circuit? 

3.—What ratio repeating coil is ordi- 
narily used in the repeating coil battery 
feed cord circuit? 

4.—What are the disadvantages of the 
simple impedance coil cord circuit? 

5.—Why is a cutoff relay necessary? 

6.—What is the meaning of “universal 
cord circuit” ? 

7.—What terminal of the central office 
battery is connected to ground? 

8.—How does a retard coil function? 

9.—Explain the use of the terms “bat- 
tery” and “ground” as ordinarily used 
in connection with C. B. circuits. 

10.—Is the positive or negative side 
of the battery connected to the tip of the 
usual cord circuit ? 
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(Continued from page 23.) 
tively. What is the resistance of the 
combination ? 

7. What is the conductance of each 
branch of problem 6? 

8. A parallel circuit has 3 branches, 
one of 5 ohms, one of 10 ohms, and the 
third unknown. The total resistance is 3 
ohms and the pressure is 120 volts. What 
is the resistance of the unknown? 

9. A parallel circuit consists of 4 
branches, of 5 ohms, 10 ohms, 20 ohms 
and the fourth of 18 amperes. The total 
resistance is 2 ohms. Find: 

(a) The resistance of the 18-ampers 
branch. 

(b) The voltage of the combination. 

(c) The amperes through each 
branch. 

(d) The amperes through the com- 
bination. 














Characteristics of Strowger Relays" 


Discussion of the Various Methods Used to Determine 
Mechanical Adjustment Values of Horizontal Relays | 
Together with Reference Tables Governing These Values 
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After the non-operate ampere turn spectors Durmg maintenance, relays quired number of ampere turns specified 


value is selected for a given spring load should always be inspected by using the for the inspect operate value The am 
it is usual practice to select a value ot inspect values and when found out of pere turns produced by any coil under 
} ] lot } ] 


operate ampere turns 10 per cent greater adjustment by such inspection, relays circuit conditions are calculated by divid- 


than the non-operate value. Where two should be readjusted to meet the adjust ing the available voltage by the total r 
































































or more make-before-break assemblies values. Such practice during mainte sistance in the coil circuit, thus obtaining 
are in the pile-up a difference of 15 pet nance eliminates costly unnecessary ad a value of current, and multiplying this ) 
cent is used. These operate and non justment of relays because relays whicl value of current by the number of turns 
operate ampere turns values are the ad meet the adjust values will operate for in the coil | 
just values for the relay and must | long periods of time before wear causes The irregular curve in figure 6 illus 
translated into operate and non-operat the relays to fail to meet the inspect trates the build up of armature load for 
current when the coil values are know values 1 rather large spring assembly (G of 
The operate value assures operation on \ typical relay ljustment form as _ figure 1) using 22 gauge back conta 
all values of ampere turns larger thar used in the manufacture of relays ay springs, 28 gauge armature springs and 
itself and prevents the introduction o pears in figure 5. On this form is re- 26 gauge make contact springs with an 
excessive spring pressure during adjust corded the schemat f the spring as assumed back contact pressur f 35 
ing. For maintenance and manufactur sembly, the value of residual air gap at grams per back contact his curve w 
ing purposes it is also necessary that in the various armature uir gap value calculated from the dat discussed in 
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spection values be specified for testing which are to control the adjustment ot irticle 2. It will be observed that the 
the operate and non-operate performance the springs. The resistance of the coil stroke or armature air gap at which each 
It is usual to specify an operate value of is given along with the size of wire and — spring operation course occurs is obtained 
ampere turns for inspection 10 per cent the number of turns of wire. Operat: by adding the air gap specified in the 
greater than the adjust operate value and and non-operate adjust (readj.) and i spring assembly to the specified residual 
a non-operate value of ampere turns tor spect (test) values are given in terms iir gap 
inspection 10 per cent less than the ad- of resistance to be used in series with the The smooth curve in figure 6 dis- 
just non-operate value. The 10 per cent coil on 46 volts. the current which flows closes the force developed at the arma 
difference between adjust and inspection under these test conditions and the values ture bushing for various stroke values 
values eliminates costly rejections dur of ampere turns resulting from thes by the non-operate adjust value of am 
ing manufacture which might otherwise current values. pere turns for this assembly. 
occur due to variations in coil tempera [lo assure satistactory operation of a [he two curves in figure 6 touch at 
ture, variations in degree of magnetiza rela issembly s selected whici the strok« ilue at which springs 8 and 
tion previous to the application of cur develops at least 20 per cent more am 9 just break, thus illustrating the bal- 
rent test values and differences in opin pere turns than the inspect operate value ance of forces whi must exist with 
ion between individual adjusters and in when considering the lowest voltage and the non-operate current applied to the 
highest series resistance that will be « ( I erat ilue ampere 
*Editor’s Note: This is the second countered in practice Usually coils are turns were selected t rrespond to the 
half of article 3 of a series by Mr. t 
Gravbill dealing with relay character- used which develop nity per cent to se load at the time springs 5 nd 6 just 
istics The fourth article will appear eral hundred pe cent more than the t : 3 rm? 
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by Tohannes Scheiber, Ph. D., Extraor- 

nary Professor at the University of 
Leipzig, and Kurt Sandig, Ph D 
“ranslated from the German by Ernest 
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This volume deals with the artificial 


resin industry which is a modern develop 


nent, having started as recently as 1890 
[he industry at first was confined to the 
nanufacture of substitutes tor the vari- 
could meet such a_ requirement’ with 
almost no spring tension in armature 
spring 10 since this armature spring is 


I 


supplying very little of the armature load 


at that time The non-operate value is 
therefore associated with the load at the 
time the outside break contact opens s 


as to provide definite control of the back 
pressure in all armature springs. Th 
total amount of spring pressure required 
to meet the non-operate requirements is 
distributed in approximately equal 
amounts to the various back contacts in 
a large assembly by the adjuster. Th 
adjuster judges this distribution by the 
“feel” of the pressure exerted on the 
various back contacts in an assembly 
Additional assurance of satisfactory dis 
tribution of pressure is provided by re 
quiring 35 grams per back contact be- 


cause of the fact that it is difficult to 


adjust a standard spring to 45 grams or 
more. It is therefore easier for the ad 
juster to put correct pressure adjustment 


on each spring that it would be to adjust 


one spring to a large pressure value and 


another spring to a low pressure value. 


Such detailed calculation as illustrated 


by figure 6 is only necessary for speciai 


relays as tables similar to that in figure 
>? 


and the data in figure 4 (see June is 
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us natural resins. Gradually, however, 
it was discovered that artificial resins had 
properties unknown in natural resins and 
indispensable for many purposes, for ex 
electrical 


ample, the manufacture of 


machinery 


This volume explains how and why the 
resinous, pitchy products which aré¢ r 
bugbear ot the orthodox organic re search 
and which he is inclined to treat 
with chilly contempt, have become the 
basis of an important industry and are 
deliberately produced by tens of thou 


sands of tons annually. 


[The book presents a comprehensive 
account of the principles underlying the 


1 
} 


artificial resin industry and of their 


application in practice 


sue of TELEPHONE ENGINEER for these 
figures) permit direct calculation of non 
operate values for the majority of relays 
Figure 7 records the ampere turns re 
quired to operate six different assem 
blies; the current values required for a 
particular coil to produce these various 


values of ampere turns; and the current 
values required for eight different coils 
to produce the ampere turns necessary t 
operate one particular assembly. The 
ampere turn values given are just large 
enough to operate the assemblies in eac! 
case and do not represent the current 
which should be provided under actual 
\ttention is called 


to the difference in ampere-turn require 


operating conditions 


ments between assembly C which has 15 
grams back contact pressure and D 
which has 35 grams back contact pressure 
The last part of the table lists eight 
different coils, each of which was wound 
approximately full of a certain size wire 
Attention is called to the great differenc« 
in current required by the different coils 
to produce a given value of ampere 
turns. The 12,000 ohm coil in assem 
bly B would be suitable for operation 
in the plate circuit of a vacuum tube 
where a_ current of .0015 amperes 
available. The 1400 

_. ohm coil in assem- 


11 > 


ly B would oper- 


or more 1S 


ate verv well on 24 
volts. The 500 ohm 
coil in assembly B 


would operate very 
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FINNISH TELEPHONE CALLS 
INCREASE IN 1930 

Local calls handled during 1930 by 
the Telephone Association of Helsingfors 
amounted to 60,045,730 as compared with 
56,151,602 in 1929 and 51,931,158 in 1928. 
There is a movement on foot to bring 
all the telephone lines into one organiza- 
tion, having the controlling interest in 
the hands of the Finnish Government 
but operating it as a private enterprise 
The Siemens-Halske, the L. M. Ericsson 
firms and an American firm have bid for 
concession to operate the country’s tele- 
phone lines, but as yet nothing has been 


decided 


E. R. CURTIN OF LIMA DIES 
JUNE 7 

E. R. Curtin, president of the Lima 
Telephone & Telegraph company, Lima, 
Ohio, died June 7 at the St. Rita’s hos- 
pital at Lima, following a serious illness 
of two weeks. 

Mr. Curtin entered the telephone in 
dustry by way of the oil fields. Start 


ing as an oil pumper in the Lima oil 
fields, a few years later found him super- 
intendent of the Manhattan Oil com 
pany at St. Marys. Later he was made 
vice-president and general manager, 
which position he held until the com- 
pany’s dissolution. 

He was one of the organizers of the 
Medina Gas & Fuel company, which later 
was sold to the H. L 


In 1915 he became president of the Lima 


Doherty group. 
Natural Gas company, continuing to 
serve the company in that capacity after 
Samuel Insull acquired control in 1922. 
Two years later the West Ohio Gas 
company was organized with Mr. Curtin 
as president. In 1903 he was one of the 
organizers of the Lima Trust company, 
now the Lima First American Trust 
company, and in 1918 he was elected 
president In February, 1918, he was 
f the Lima Tele- 
phone & Telegraph company, and in 
June, 1924, following the death of D. J. 
Cable, he 


chosen as a director « 


was elected president 


RECEIVER FOR OKLAHOMA 
TELEPHONE CO. 

T. B. Mumma of McAlester, Okla., 
has been appointed receiver for the Con- 
tinental Telephone company, operating 
exchanges in 18 small Oklahoma towns, 
by the district court of Oklahoma 

Assets of the company were set at 
$284,075.46 against liabilities of $175, 
477.12. Headquarters for the company 
are in Oklahoma City 

The Continental Telephone company is 
Municipal 
Telephone & Utilities company of Kan 
as City, Me f which Harry L. Don 


nelly has been made receiver 


subsidiary company ot the 








Telephone Activities in Foreign Countries 


Dispatches from Abroad Keep Telephone Men in United States Constantly Informed 


Concerning Telephony of the World; Domestic Telephone Problems Oftentimes Can Be | 


at Least Partially Solved by Watching the Outcome of Experiments Made Elsewhere 


Service from Siam to Germany and 

the Netherland Indies 
service has 
from Bangkok to 
Netherland 


transmitted 


Radio telephone been 
opened to the publi 
Germany and to the Indies 
Germany are 
between 4 and 5 p. m., and to the Neth 


between 5 and 6 p. m 


Messages to 
erland Indies 
Arrangements for a telephone call to the 
above places must be made four hours 1n 
advance. 


Swedish-American Line to Install Tele- 
phones on Steamers 

The Swedish-American Line, Goteborg, 
plans to install wireless telephone equip 
ment on its passenger steamers. The 
wireless telephone already has been used 
to a considerable extent in Sweden for 
maintaining contact with vessels in_ the 
Baltic. 
are stations in Boden, Harnosand, Vax 


For this particular purpose there 
holm and Karlskrona. The system used 
at these stations gives good service when 
the distance does not exceed 200 kilome 


ters, and it is comparatively inexpensive 


Inaugurate Telephone Service from 
Paris to Bucharest 

Direct telephone service has been inau 
gurated between Paris and Bucharest. 
The first conversation is reported to have 
been between the President of France, 
sitting in the Elysee, and the King of 
Rumania in his palace at Bucharest 


Telephoto Business in Japan Proves 
Unsatisfactory 

A telephoto service has been in opera 

Tokyo and Osaka 


1930. item ot 


tion between since 


August 31, The largest 
business handled has been press pictures 
followed by business catalogs, specimen 


copies and _ original telegrams. The 
amount of business has been unsatisfac 
tory inasmuch as there have been an av- 
erage of only seven messages per day 
between the two cities. 

In November 
radio service between Nagoya and Bang 
kok, Siam. 


radiograms was reported to be entirely 


tests were made by 1 


The direct transmission of 
successful. 


Underground Cables in Yugoslavia 
Being Installed 

Yugoslav Government, in con 

with its international 
ments, which oblige it to lay 
connect the Central European with the 
Fast and South Balkan 
now opened tenders for the laying of un- 


The 
formity agree- 


cables to 


countries, has 


derground telephone cables. It is reck 
oned these works, which involve the 
laying of about 1,000 miles of cable, will 
occupy at least four years and will cost 


around $12.320.000 


Ministry of Communications for Span- 
ish Republic 
One of the first acts of the Provision: 
Republy 


Government of the Spanish 


which took over the Government of 


Spain on April 14 was the creation of 


Ministry of Communications. The sery 
ices of mail, telegraph and _ telephor 
have heretofore pe rtained to a_ bureau 


within the department of the interior 


Radio-Telephone Between Bogota and 


Medellin 


Radio-telephone service was inaugu 
rated between Bogota and Medellin, C: 


lombia, in April, through service estal 


lished by the Colombia Radio corpora 


tion of Bogota his company has been 
negotiating with the government to cor 
tract for extending to other cities in th 


country communication by this means. 


Oporto Connected with European 
Telephone Net 


Telephone service with all the princi 
] 


pal cities in Europe, which has been s: 


anxiously awaited, has been opened to the 
public of Oporto, Portugal. Charges for 
a three-minute conversation vary betweeu 


~ 


$1.00 and $2.00. Urgent calls are ac 
cepted for most countries at three times 
the regular toll 


Subscribers Transferred to 
New System 
The transfer of all subscribers con 


Malacca 


nected to the telephone exchange at 


Malacca to a completely new and up-to 
date system was recently carried out suc 
serious interfer- 


cessfully without any 


ence with the service. The new equip 
ment has a capacity for 500 subscribers’ 


lines with all necessary service facil‘ties 


Additional Facilities Needed Between 
Poland and Germany 

In addition to the two telephone cables 

already in use between Warsaw and Ber 


lin, via Posen, two new high-frequency 


serial lines are shortly to be installed 


each of which will allow several con 


versations to be carried on simultaneous 
ly. The extension of the service is neces- 
sitated not only by its increased use be 
tween the two countries, but also between 
France, and 


Poland and Great Britain, 


the Netherlands 


New Zealand Telephone Connection 
Postponed 
service betweet 


4 , 
Telephone 
ew Zealand 


and N 

peated] because oO! certain statr0 inter- 

ruptions which are inconsistent with per 

manent and reliable service Chis does 

not mean that vocal communication with 

England and New Zealand 
{ 


according to 1uthorities 


Is impossible 
Speech has 
more thar 


been made experimentally on 


one occasion by the omcers in charge 
However, conversation has not been suffi 
ciently satisfactory to insure a_ reliable 
every-day service Experimentation is 
being continued in order to pertect weak 
nesses 1n the connectior 


British Development in Overseas 
Telephony 


Considerable interest has been aroused 


in Great Britain by the recent remark- 


able developments in overseas telephony 


\ recent demonstration which attracted 


extensive notice in the British press was 


held at the London oy trunk ex 


erseas 
sitting 
20 


change \ telephone operator, 
before a switchboard measuring only 


inches by six inches, talked to more than 


20 European cities in less than a minut 
Czechoslovakia Extends Telephone 
Facilities 


Czechoslovakia long-distance telephone 


services were improved in 1930 by the 


inauguration of a second direct telephone 


line between Prague and Paris and by 


new services from all stations of the Re 
public to North America and Australia, 


f 


by way of London, the introduction « 


third cable line with Germany, and a 


substantial reduction of fees for night 


conversations 


Hong Kong to Have Radio Telephone 
Connection with World 

It was predicted at the annual meet- 

ing of the Hong Kong Telephone com- 

Kong on March 11, that 

Hong Kong telephone 


subscribers would be able to ring up all 


pany, at Hong 


within two years 
world by 


the important cities of the 


radio telephony The chairman stated 
that consideration had been given by the 
field of 


radio telephony and, subject to eventuali- 


company to the long distance 


ties involved in certain negotiations now 


being conducted, it was reasonably to 
be expected that in two years a telephone 
Hong Kong would be able 


nother sub- 


subscriber in 
to put a call through to 


scriber in England with a_ subsequent 


extension to embrace all important cities 


of the world, according to “Reuter.” 
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NANKING, CHINA 


Above: View of North Office Building at Nan- 
king. At right: General View of Strowger Dial 
Equipment at Central Office, Nanking. Strowger 
Dial Equipment as Made in the Strowger Fac- 
tories at Chicago and Liverpool, Is Used in 
Many other Large Cities in China 


























Nanking’s New Telephone 
System Is Strowger Equipped 


SUPPLIERS OF THE 


HE progressive spirit of modern China is nowhere 





better illustrated than in Nanking's new dial tele- FOLLOWING 
phone system. In this important city, three Strowger 
Automatic Dial offices (Central, Hsiakwan and North) PRODUCTS 
have been installed and are now in operation, providing af 


the finest modern service to approximately 10,000 tele- 
phone users. Other cities in China using the Strowger 
system include Shanghai, Foo Chow, Foo Shun, Chang 
Zu, Dairen and Harbin—as well as Hongkong, Tientsin 
and Hankow. 


STROWGER AUTOMATIC 
DIAL SYSTEMS 


MANUAL TELEPHONE 
EQUIPMENT 





In supplying Strowger Dial equipment to telephone ad- 
ministrations in every part of the world, this organization 
has built up widespread sales and service facilities. It PHILLIPS WIRES AND 
brings to bear on every telephonic problem submitted to CABLES 
it the benefit of direct contact with the foremost tele- 
phone engineering staff in the world. Not only for dial 
systems, but also for every phase of both inside and out- 
side plant activity, its advice is up-to-date and depend- 
able to the highest degree, while the products it dis- 
tributes are of the finest in both design and quality. 
Prices and tenders gladly submitted upon request. 


ALTON STORAGE BATTERIES 





ELECTRICAL MEASURING 
INSTRUMENTS 


DRY BATTERIES 
POLES 





and other high quality products in 
the signal and communication field. 











THE AUTOMATIC ELECTRIC COMPANY, LIMITED 


Distributors of 
Dial and Manual Telephone Systems—Private Telephone Systems—Telephones 


Wires—Cables—Poles—Batteries—Supplies—Etc. 
ANTWERP, BELGIUM 


ASSOCIATED COMPANIES 


American Electric Company, Inc., Chicago 
International Automatic Telephone Co., Ltd., London 
Automatic Telephone Manufacturing Co., Ltd., Liverpool 
In China - Automatic Telephones of China Federal Inc., U.S. A. The New Antwerp Telephone and Electrical Works, Antwerp 
In South Africa - Automatic Telephones (South Africa) Ltd., Johannesburg Eugene F. Phillips Electrical Works Limited, Montreal 
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Identify your inquiry to advertisers by saying—“As shown in TELEPHONE ENGINEER” 


CHICAGO, U.S. A. 


DISTRIBUTING COMPANIES 
In Canada - Independent Sales and Engineering Co., Ltd., Vancouver 
In Australasia - Automatic Telephones Ltd., Sydney 
In Japan - Automatic Telephones Ltd. of Japan, Tokyo 


























ervice Responsibility of the Plant Man 


All Subscriber Complaints Not Fault of Operator But Rather Indicate Flaws in Building or 
Maintenance of Equipment Which Is the Job of the Plant Man According to This Article | 
by Leo K. Farnan, Plant Methods Supervisor, Rochester Telephone Corp., Rochester, N. Y. 


— 


| 


Service has a genuine appeal to the ruptions. The greater his foresight in tance of thinking about it been pre- 


imagination. Everyone likes to feel that these matters the more economical main viously pointed out to him 


his efforts have resulted in satisfaction tenance costs will be. The fewer reported it had been customary to consider tha ’ 
to someone else; that he had added in troubles there are the greater the amour: 1 complaint received within three months 
some way to the sense of security or of time available for planning and carry of a former complaint would be called a 


1 


well-being of individual, group or com ing on maintenance work, and with the repeater. Our check indicated that com 





munity; that he has filled a need exception of the work resulting from plaints might be considered as repeaters 
It is possible that service had its intro heavy storms, much can be done to level after six months or a year becaus« 
duction to industry through the tele the seasonal peaks and valleys in thi conditions existing which had been un- 
phone field. To telephone people it has a plant work schedule lerestimated or overlooked on a previous } 
specific importance. However, exploita There can be no argument against thi triy [It was found, too, and quite natu 


imarily means that ratio to usage so that two or three cases 


by the trade has narrowed its meaning to bility for service 





tion of the advertising value of servic« statement that the plant man’s responsi rally, that repeaters have something of | 
some extent so that telephone service, in he must do all of the things necessary per year on a business telephone did not | 
the public mind, has come to be associ to prevent interference with transmissior necessarily constitute a repeater, 
ated directly with the operator. Plant service. It is not a new thought. Ever ne case per year on a residence te 


men know that many subscriber com- plant man has learned as much, ver phone might be so considered \nd why 


plaints, which to them indicate equipment early in his telephone experienc: H not Assume a_ subscriber's résiden 
failure or breakdown of the coordinated loes know, too, that frequently he has served directly from a cable terminal 

plan, carry the impression that the oper so much trouble to be cleared that ther: standard drop wiring, standard statior 

ator was at fault. This is most unfair isn’t time for anything else. True con wiring, a desk telephone properly located 

to her. She may be the “Original Voice sideration of service urges the greatest and with respect to collision and abuse: 
with a Smile” girl; she may be operating number of troubles for a day’s work it what is there about it to get out of 
intelligence and _ efficiency personified; order to restore service to as many sul rder due to usage or wear; what 

but, unless plant and equipment are built scribers as_ possible “Get it working’ there on it that won’t last a year? N 


and maintained in accordance with well- has been a familiar telephone slogan for ing—except possibly the cords Eve 


established standards she cannot Live years those will stand up tor k ng peri ds 





good service. Unfair also because serv- Reoccurring conditions of this kind, es- under the twisting and tving to whicl 

ice includes every member of the tele- pecially in a new plant, soon result in a they are frequently subjected im service 

phone family, an organization which ex general bad condition, unless promp* I believe it is fair to assume that nearl; 

ists for the sole purpose of bringing to measures are taken to avoid it. Slack every wire chief has active subscribe 

its customers the use of facilities for the guys result in broken poles, which may cards in his files on which he has no i 
. . 1 1 1 - 1 a | } 

personal transmission of intelligence be the beginning of a number of broke1 trouble recorded for at least two years, i 

That is our product; that is what we poles, with their attendant troubles: possibly five years, or even longer I 


1 and i be that this direct sale of | slack wires result in broken ties and 
sell and it may e that this direct sale ot lack WIHIre resul In roken 1¢ ini : . 
Spee ‘ Preventive Trouble Maintenance 
service has lost its significance for the broken wires: loose fixtures and fittings ry ' ; 4 bine 
rhnese opservations iken Chie \ rom 


yuublic in the advertising matter of trade are frequently reported as causes o ‘ ; ; 
: l 
1 uble port rec is 


1 ; . . . ? ex ing tre rem recor¢ sug- 
[The public has come to think of service troubles; all of these things eventually ; , 
gested a survey whic vas undertaken 
as the immediate need. necessitating a trip to restore servic at , » 4 , 
F : : : : with the idea of determining to what ex- 
The operator has no more responsibil- that need not have been interrupted. Lik« ; : 
7 : tent preventive trouble maintenance could 
ity for service than her skill and dex- wise there are many items of station | 
: ‘ car , : ; ; be expected to redu service nte i 
terity in making efficient use of the plant complaint familiar to us which fore a i ; 
: ‘ , ‘ ; y " tions Accordingly, work was begun i 
and equipment provided; it is therefore thought, observation, and _ initiative 
: z ‘ i : : t cit irea because ot the extensive 
unfair to arbitrarily place the blame for forestall - : 
. Y able plat t and the <¢ eSTX ding servi 
oor service upon her »o it 18 with th . - ¢ <4 sys ; ' , ' 
= Wire Chief Has Responsibility azard in time of failure The advent 
other members of the organization I P ‘ , ‘ , 
Maintet ince Statist S over a period t t the gas pressure met ad xt testing 
; : 
their respective responsibilities. _ oe al <2 , ‘ a , } 
vears have proven that the repairman or cables great facilitated the initial pro- 
The Ever-Present Problem wire chief has one of the most important gram. The results achieved were suff- 
It is apparent to telephone folks that responsibilities for service in the organi ciently encouraging to warrant a broad 
our chief responsibility for service is in zatior For example, it was found that expansion of the plar 
providing good plant and equipment S alled repeated complaints had less of The suburbar rea witl ts relative 
properly installed and maintained. Grant the time element and more of the m preponderance f pen wire lines. pre 
ing the first two, the most important and chanical than had pr usly been consi nt a different set conditions—t 
ever-present problem of service responsi- ered. That is to say, ordinary wear ot ncreased number of p li miles pet 
bility, is maintenance. Maintenance, wu equipment and apparatus, due to use, man; road condit s during bad weatl 
doubtedly, has more to do with the qual would not be sufficient to cause its fail- and rious ot things common to sub- 
ity service than any other factor. The ure in the relativel rief time betwee! urban exchange maintenance that require 
plant man must not only do a good job complaints, but that failure of the partic consideratio1 I rral g a t 
the repair work of restoring intert ed 4 t w t at im tet 
service, but he must be alert to conditions previous visit and 1 t easily have he [It was not nsidered ne r ad- 
which are likey to result in service inte: ybserved by the n nic had the impor sable to it s¢ 


36 














ig or 
rticle 


N. Y. 


tenance 

hiefly from 
undertaken 
to what ex- 


nance could 














uly, 1931] TELEPHONE 


ENGINEER 37 





Cedar Poles 


Northern White Western Red 
Piain or Treated Butts 


Prompt Shipment from 
Minneapolis Yard. 


T. M. Partridge Lumber Co. 


Minneapolis, Minn. 





For Every Job 


Dependable battery operation is 
imperative to uninterrupted tele- 
phone service 


Exides are dependable. Thirty- 
five years of service in the tele- 
phone industry have proven that. 
Dependable Exides assure a long 
life of satisfactory service. 








DEPENDABLE EXIDE BATTERIES 








The Electric Storage 
Battery Company 
Philadelphia 


Exide 


BATTERIES 


Penna. 


























dependable 
NORTHERN WHITE CEDAR POLES 


that offer utmost in Quality and Value. 


Guaranteed Butt Treatments 


MICHIGAN POLE & TIE Co. 


NORTHERN AND WESTERN POLES 
NEWBERRY, MICHIGAN 
Reed City, Mich. YARDS St. Paul, Minn. 


“STEWART” Cable Tester 


Trade in your old cable test- 
er, any make, on a STEWART 
Cable Tester with balanced coil. 
One user says: “I have tried 
them all, and the STEWART 
is the only one that will 
always locate water trou- 
ble.” Price, complete with 
receiver and _ exploring 
coil, $57.00. 









Sent on Trial. 


STEWART BROTHERS 
OTTAWA, ILLINOIS 
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for this work. It was also apparent that 
should extra help be provided, a great 
deal of the wire chief’s time would be re- 
quired to assist in planning and advising 
as to road information, reports, data, etc 
Consequently, it was estimated that little 
more time would be required for him to 
do the whole job than to assist in this 
manner. 
for the final result. 
tion was to insure a complete inspection 


In either case he is responsibl 
The first considera 


of the exchange on a part-time basis. In 
this the wire chief, to a large extent, 
solved the problem for himself. A closer 
analysis of routine troubles and exchange 
work enabled him to segregate the less 
important items of work and so localize 
his efforts as to effect a 
Few cases of trouble re- 


considerable 
saving in time. 
quire less than fifteen minutes of clear- 
ing time; if four of those are mouth- 
piece, number cards or any of the mul- 
titude of little troubles which can be held 
over for a day, an hour has been made 
available in which to work on inspection. 
Accordingly, a patrol and inspection plan 
was developed by which it is expected to 
cover each exchange district once a year. 

Schedule of Routine Inspection 

The plan provides for a routine in- 
spection of all plant by the wire chiet 
forces. This inspection and the resulting 
repair work is a part of the daily routine. 

The schedule provides that patrol of 
pole lines within the corporation limits 
shall be made between November Ist and 
April Ist, which is the period in this sec- 
tion when rural roads are most difficult 
of travel. 

Patrol of pole lines, including substa- 
tions outside the corporation limits, is 
made between April Ist and November 
Ist. 

All defective or 
tions are repaired or made standard at 


non-standard condi- 
the time of inspection except those of a 
character requiring additional help in 
which case a regular work order is is- 
sued covering the work. 

Station inspections within the corpora 
tion limits are not necessarily made at 
the time of line patrol, but are consid- 
ered separately as local requirements indi- 
cate. 

Topographical maps are furnished each 
wire chief showing the exchange bound- 
ary lines and all of the pole lines therein; 
their route numbers, and the number of 
junctions and branch line poles. 

A pole line card record is kept of each 


pole line route after the manner of a 
subscriber line record, the route number 
shown on the topographical map appear- 
ing in place of the subscriber’s line num 
ber. On this record is shown the inspection 
or patrol dates, pole numbers inspected and 
the work done, except that drop and sta- 
tion inspection work are shown as inspec 
tion trouble on the regular subscriber’ 
line card. 

Three 
one for trimming, 


inspection reports are made; 


involving right-of-way 
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trouble or large trimming jobs which 
cannot be done at the time of inspection ; 
one for each station inspected, and the 
third a weekly report summarizing thx 
line patrol work. 


All of 


weekly for compilation and analysis. 


Reports Vindicate Operator 


You may well suppose that the analysis 


these reports are forwarded 


of these reports do not indicate that the 
operator is remiss nearly so often as she 
has been accused. On the contrary, it 
emphasizes clearly that there are many 
items incident to good service which have 
no direct interest for the subscriber, yet 
they mean much in the quality of service 
he receives. More than this, it indicates 
a new sense of responsibility to the plant 
man and that he is discharging it in a 
typical manner. 

We have as- 


sery ice 


This is as it should be. 
sumed the responsibility for 


which will meet the ever-changing de- 


mands of industry and trade. Telephone 


progress has been industrial progress. 
We are constantly striving to anticipate 
the demands of service. This has al- 
ways been so in the engineering branches 
of the industry, particularly along devel- 
opment and construction lines 
Maintenance, financially, has often 
been classified as one of the big leaks 
which no amount of sand bags has been 
able to stop, and yet maintenance has 
been a considerable factor of progress. 
particularly, 


In the past few years, 


improved maintenance practices have 
provided many additional subscriber hours 
of uninterrupted service. It is recognized 
that improved materials and equipment 
have contributed a great deal to this re- 
sult. Nevertheless, the improvement in 
service and the constant endeavor to fur- 
ther improve it, is peculiarly the plant 
man’s problem because of his nearness to 
effort in this 


it. 3y his painstaking 


direction he has provided some valuable 
and interesting methods for service im 
provement and the most valuable of them 
have been along preventive lines. 
Service Interruptions Fewer 
In the light of present experience it 1s 
Service 


unquestionably the right line 


become fewer and fewet 
because day by day more of tlieir causes 


are being removed. 


interruptions 


Prevention is admit- 

tedly superior to cure; and yet this does 

not sum up our service responsibilities 
Plant 


realization of how 


people are coming to a fuller 


definitely their re 


sponsibilities tor service are associated 


with community life. In many instances 


the plant man is looked upon as the com 


pany’s representative in his community 


It is of the utmost importance that he ri 


1 


flect the company spirit in a true sense 


By giving freely to civic enterprises, oi 
ie time and means at his disposal; b 


contributing the benefits of his training 


in safety and first-aid and by the nume: 
service which lie 


0 pportunities Tor 
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yutside of physical plant problems, the 
plant man can contribute a great deal to 
the fulfillment of community life. Our 
own success depends upon the success of 
those we serve. In contributing to them 
we are reaping the reward of satisfaction 
which comes of good service and our 
efforts in this direction are much more 


likely 


and our public relations correspondingly 


to be recognized and appreciated 


more cordial. 
This is the plant man’s responsibility 


for service. 


LOEHR ATTAINED 50 YEARS 
OF SERVICE BEFORE HIS 
DEATH 
One of that generation of men who 
have been connected with the telephone 
from 
Fred- 


industry since its infancy passed 
the scene in the recent death of 
erick W. Loehr. 

Mr. Loehr, who lived in Chicago, was 
the dean of the 27,000 telephone makers 
in that city and the first man in his in- 
dustry to attain half a century of service. 
About three years ago he retired, having 
seen exactly 51 years and two months of 
active service. 

New York City in 1858, he 
entered the communication industry with 
the Western Union. In 1879, the shops 
of that by the 
Western com- 
to continue to 


sorn in 


were bought 


Manufacturing 


company 
Electric 
pany manufacture _ tele- 
graph instruments and to manufacture 
telephones. In that way Mr. Loehr be- 
came connected with the making of tele- 
phones only a few years after Alexander 
Graham Bell had invented the _ instru- 
ment. 

Shortly afterwards, Mr. 
transferred to Chicago and became part 
of the small shop force then maintained 
there by the Western Electric company. 
Until his 
active member of the organization, when 


Loehr was 


retirement he remained an 
it had grown into the largest telephone 
workshop in the world. 

Among the thousands of experts en- 
gaged in that work, he had a reputation 
workmanship. He is credited 
manufacturing 


for fine 


with introducing certain 


methods still in use. 


REPLACES 26 YEAR OLD BOARD 
The Oakdale 


phone association of 


Exchange Tele- 
Oakdale, Ill., has 


just replaced their 26 year old Strom- 


Free 


berg-Carlson magneto switchboard with a 
new No. 105 Stromberg-Carlson magneto 


switchboard 


MR. P. KERR HIGGINS SAILS 
FOR EUROPE 
1 


Higgins, president and 


P. Kerr gen- 
eral manager, the Scotia Telephone com- 
sailed for Europe 


June 27. Mr. 


pany, St. Louis, Mo., 


Canada, 


from Quebec, 
Higgins will visit several European coun- 
tries. including Great Britain, Norway, 


and Sweden 
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Insure Your Overhead Lines 


BY SPECIFYING 


MacGillis INDUSTRIALITE 


Thousands upon thousands of these flashlights have 
already been purchased on special orders by many of 


NORTHERN or WESTERN the largest railroads and industrial concerns in the 
country, which have selected Bond Industrialites be- 
cause of their proven superiority. This light is ex- 
ceptionally well built, easily oper- 
ated and will give maximum service 
It has a tough fibre case, which can 

~ be subjected to the roughest usage I 

without danger of being marred, /'@ 

O i C S scratched, dented or having the effi- \\ 

ciency of the light impaired in any 

way whatsoever. A strong metal 
clip makes it possible to attach the 

PLAIN or BUTT-TREATED Industrialite to the belt, pocket or 

other convenient places. <A _ hole 

FROM drilled in the clip is provided so 

that the light may be hung from a 

nail or peg. It is equipped with 


standard batteries and bulbs, which 
are procurable anywhere. 


THE MacGILLIS & GIBBS CO. BOND ELECTRIC CORPORATION 


MILWAUKEE - WISCONSIN JERSEY CITY, N. J. 


Lb INN. OwNN 


The Toll Board’s 
Silent Partner 


ITTLE fuss is ever made over the Calcula- 

graph. It is such a small, compact, trusted 
and tried instrument that it’s taken pretty much 
for granted by 99% of the world’s telephone com 
panies. But do not overlook its importance. 
Without the Calculagraph on the toll board, rec- 
ords of toll charges would indeed be in a sorry 
plight. 








120 E. Wisconsin Avenue 























Coffing Hoist and Gu Guy ( Clamp™ em: 


FAMILY GR 











The Calculagraph stamps on the toll ticket the 
beginning of each call together with the time 
elapsing during each call, down to the quarter of 
a minute, for any number of calls—producing a 
permanent and accurate record of each. 











Prices and Information on Request 









































THE CALCULAGRAPH COMPANY (, 
50 Church Street Dept. 22 New York City — ——— 
Model Z Model F. 8. Model F. Mode! A 
6 Ton 3 Ton 1% Ton % Ton Model A 
Weight Weight Weight Weight Reversed 
65 lbs 36 lbs 25 Ibs 13 lbs 
Hoists can be used either end up or in any position 


A truly one-man tool, light, fast, powerful, simple, durable 
THE ELAPSED TIME RECORDER Models , f 


A and F particularly adapted to utility work, pulling 
guys, messenger wires, underground cables, poles, lifting transform - 
ers, loading heavy supplies, booming poles. Also have a pole jack 
for pulling and straightening poles Pole clamp for changing top 
cross arms on corners and in pole lines. Will send on 30 days’ trial. 


COFFING HOIST COMPANY 


317 East Vanbren Street DANVILLE, ILLINOIS 
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Pole Stepping 
Q.—What 1s tl 


stepping terminal poles? 


the standard method of 


\.—Terminal poles should be stepped 


Sas 
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Vethod of stepping 
poles. 
as shown in Figure 1. 
Insulation Resistance Testing 
O.—W hat 
usually 


ter minal 


Fig. 1 


insulation standards are 


specified for uncovered condens 


ers which are used in common battery 


subset ? 


\.—Larger companies usually requir« 


re-used condensers having an insulation 


resistance of 1 megohm. The insulation 


resistance of condensers can readily be 


determined by means of the testing ar- 
CTOR?/ FY 
MOSSY? 

Oo fo / 
AUMMQUNPES 






es/slor~ 
400, c0°0 


100 bVO/ES 
aoe pm 


OB Battery 


Insulation 
Resistance in 


Ohms 


Meter Reading 

Milliamperes 
ESR a ree 0) 
0009 


THE TECHNICAL 
CLEARING HOUSE 


_ or 





OOO 25,000 
0007 $2,857 
006 66.006 
QOO5 100,000 
0004 150,000 
0003 233,333 
002 400,000 
OOO01 900,000 
OO0008 1.150.000 
00004 2,400,000 
QOOO2 4.900.000 


Figure 2, in those 


angement shown in 


] 
equipped 


with a high 


Voltmeters of a 


resistance voitmeter 


| 


low resistance type are not sufficiently 


sensitive to give readable reflections on 


high resistance leaks 
Pyrex Insulators 
Q.—-I notice that on some of the prin 


cipal toll lines some of the insulators are 


glass rather 
W hat 
insulator ? 

\.—The 


made of pyrex type of glass and are used 


clear than the usual green 


variety. is the purpose of this type 


insulators referred to are 


on carrier frequency circuits which carry 


three channel carrier systems. These in 


sulators have lower dialectric losses and 


provide better insulation during wet 
weather. These two qualitie S are neces 


sary for successful operation of carrier 


systems over long distances. For informa- 
readers are re- 
article 


tion on carrier systems, 


Mr. 


on this subject in Ter 


ferred to Domerque’s recent 


EPHONE ENGINEER. 
Station Installation 
©.—How high floor 
a wall telephone be placed? 
\.—Unless the 


preference, the 


above the should 


subscriber expresses 


some wall telephone 


should be located so that the transmitter 


is approximately 55 inches above the 
Dry Cell Testing 
2 We test dry 


telephones by reading 1¢ 


1 1 ] . , 
cells in local batter. 
short circuit 


pocket am 


method, and if 


current with a low resistance 
meter Is this a good 


not, what method would you recommend ? 


edly not 2 cd practice iS t tails I 
manv cases to give an accurate 1 dic atior 
yt the capacity o! tl cells being tested 
Phe thod recommended by the Bureau 
of Standards and ttery manufacturers 
consists of discharging the cell to be 
tested through 6. ms tor one minute 
and then reading the voltage across the 
resistance at the end of the one-minute 
perio Tele phi ne cells are considered 
to have reached the end of their useful 
life or “cut of point” as it is called when 
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i eadl T 4 eSS ITS t ne 
A hatter tester suitable for mal ne the 
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D ¢ est Ca € made up us ga Wes 
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Ground Wires on Rural and Toll Poles 





; on | heor } t 
() | xpla n the the \ MCK OT the 
we I 
practice o1 pla ing ground wire r 
' 1 li | 
al 11 poles 
\ } ctice reterre¢ te S1sts 


oote/ S06 - sY¥@estor 
> toT9 ¢so/“emekto- 
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Fig. 3—Battery teste 
§ placing a No. 9 galvanized iron wire 


to the top of every tenth 





pole in at the time the pole is 
reset 1S stapled at the base 
of the pok This arrangement is based 


a ground wire extend- 


mn the theory that 
ed to the top ot the pole at frequent in- 


als along the line will tend to reduce 


terva g 
the potenti il the surrounding air, thus 
reducing the possibility of a lightning 


discharge to ground. Some of the larger 


companies have discontinued this prac- 


tice. feeling that it is not worthwhile. 


Cable Color Code 


{) Wha 1s the significance ot! the 
color cod sed on the insulation of 
switcnboar¢ al ilding cables ot the 
coded tvpe 

_— 





- wa *e 
— 
i 4— Vet ft } ble sup- 
ff fl ¢ } 
A T he c¢ ] ( “ie USé€ ] ( ded ( ible 
permits the 1d cat of pairs at the 
pposite ends of the cable without the 


necessity of buzzing ou In order that 


it is always 
customary to terminate pairs of a given 


color on the same relative terminal posi- 
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| tostF O44 4 Waterbury Telecells 
or magn eto boa rds Can be kept on hand to meet your needs at 
all times. 
They will not deteriorate 
Fansteel Combination in ve aes a pe 
+ chtell Power Unit, Type CAB-4, Bs as ta ' 
Pia ‘ onardinn eee ee light will find they are excellent 


Toll Poles 


socket, supplying depend- 
able D.C. power for |, 2 
and 3 position boards. 
Consumes only a_ few 


watts. Storage battery 


reserve will operate boards 





for service of the highest 


degree. 


They not only last longer, 

but the quantity of available 
. 

power remaining 1s clearly 


visible at all times. 





esto" for days in case of A.C. 
me line failure. Ask your reg- TRY 
\ ular supply house or write P . P 
for bulletin and prices. WATERBURY 
TELECELLS FOR 
REAL SERVICE 
nae 7 The Waterbury Battery Company 
Zostecl Fansteel Products Company, Inc. WATERBURY, CONN. 


NORTH CHICAGO, ILL. 











iron wine Reduce Your Ringing IN WORLD-WIDE USE 


t every tenth 


th ole 1s 
~ Cost 
at the base 
ent is based t 
wire extend- 
ak 


frequent in- 
THE SUPER-RINGING MACHINE 


nd to reduce 


—— MEETS ALL THE REQUIREMENTS OF GOOD 
2 aa RINGING SERVICE 


d this prac- Why hesitate longer? Make us prove our claims. If we 
fail, your money back including transportation charges. 
Isn’t that a fair proposition? 

If TELERING did not merit approval, something must 
be wrong with the judgment of the purchasers of almost 
2000 in the 214 years since its introduction. 

Suitable for the largest Central Office or the smallest 

P. B. Me 


POSITIVELY NO RADIO INTERFERENCE 


OPERATED BY COMMERCIAL ALTERNATING 
CURRENT 


INSTALL IT — THEN FORGET IT 


od coll Size 12°x9"x5" Fully Guaranteed 
+ the Weight 15-lbs. ; 
. i Price $44.00 F. 0. B. ELYRIA, OHIO 


Sold by Leading Telephone Distributors 


i ONE MOVING PART! = TET OR fac, . ELYRIA, OME 


vorthwhile. 
le 
ince of the 

















Identify your inquiry to advertisers by saying—“As shown in TELEPHONE ENGINEER.” 














42 TELEPHONE ENGINEER 


impossible to push n 


tion with respect to the rest of the pairs practically pipe 


in the cable. This standard method is as _ sandy soil. 


follows: A pipe pusher is operated by placing 


Color Code it in a trench several feet wide and about 


Pair No. 


ee 1 5 to 8 feet in length. <A trench at right 
SE I 2 angles to the first trench is used to hold 
ee ee 3 a heavy piank against which the pipe 
A Te ae 4 pushed can bear. The pipe to be pushed 
Se ee 5 is placed in the pusher and by use of a 
Blue white ..... 6 long handle operating a set of grips and 
3lue orange ............. 7 a rack arrangement the pipe can _ be 
Blue green ......... 8 pushed through the soil to the desired 
a hie 9 location. The end of the pipe is equipped 
Dine slate ...... eee 10 with a reducer and pipe plug. 

Orange white ............. J If the push is not made in filled soil 
eS re 12 the pipe can be pushed with fair accu 
Orange brown ...... i ee 13 racy. In filled soil there is always the 
Orange slate ....... lines ogre possibility that the pipe will strike an 
Green white ....... Dae costs a iceyanees a obstruction of some sort and be deflected 
Green brown Oe ee . 16 away from its objective 

a re Patera 17 Strand Splicing 

Brown white ...... im Q.—What is the correct method of 
Brown slate ......... 19 splicing cable supporting strands? 
I isn. miedecmaaes suse 20 A.—Best present-day practice consists 


, . in using a metal strain insulator and 
that the coding is 8 


base colors and 


It will be noted 


; . dead ending as shown in Figure 4. 
based on the five 


Cable Crystallization 
Q). What can be done to prevent cable 


S) S- 
tematic combinations of these colors. This 


makes it very easy to remember the cod- ‘ 
sheath from crystallizing at bridge cross- 


ing? 
A.—Crystallization of 


ing. By means of additional color com- 
binations the code is extended up to 100 
. . cable sheath 
pairs. Every telephone man who deals 
‘ ~ : - ; where supported to bridges is due to the 
with central office equipment maintenance 7 : . brid ; 
vibration of the bridge being transmitted 
should know the color code. a abs sais a 

to the sheath via metal rings. This trou- 


Pipe Pushers 


successful are pipe pushers 


ble. can be eliminated by using old style 
O.—How 
and what is the method used in operating 


marlin hangers at such places. 


Boiling Out Compound 


such equipment ? Q.—Should beeswax or paraffin be 
A.—Pipe pushers of good design can used for boiling out silk and _ cotton 

be used to push pipe of 3-inch or smaller switchboard cable? 

diameter for distances of as much as A.—Best practice consists in using a 

150 feet. Pipe can be pushed most suc- compound composed of equal parts of 


cessfully in clay or loam soils. It is beeswax and paraffin. 


Fire!—And a Record Installation 


Oak Grove Telephone Company Makes Record 


Installation After Fire Destroys Exchange 


By H. M. STEWART 
Rep., Kellogg Switchboard & Supply Co. 


Fire! The middle of the night—bells of the Oak Grove Telephone company, 
ringing and fire apparatus rushing to sent a wire to the Kellogg Switchboard & 
the scene—volunteers doing their utmost Supply company at Chicago. Kellogg, in 
to check the flames. Yet, not until the turn, immediately wired J. C. Head, their 


entire central office and all the equipment local representative at DeQueen, Ark. 
of the Oak Grove Telephone company Mr. Head left at once for Oak Grove 
had been destroyed, was the fire brought and arrived the day following the fire. 

under control The tillings for the Immediately upon his arrival, he and 
month were the only records saved and Mr. Monroe held a consultation to plaa 
that was because the operator on duty the reconstruction work. Less than two 
rushed back into the flaming building and hours later a location for the new office 


gathered them at the risk of her life had been chosen and complete plans for 


And Oak Grove, a growing center of new equipment had been prepared. Mean 
1500 people in northeast Louisiana, was while, telephone men were busy rigging 


left without telephone communication wires and making new connections s 


that same day 


isolated trom the outside world that at three o'clock long 


The same night , Monroe, owne distance service had been established and 





Oak 


connections with outside points. 


Grove once again had 


telephone 


The order for rew equipment was sent 
to the Kellogg company who had already 
signified their intention of co-operating 
Head to the 


best of its ability in building the equip- 


with Messrs. Monroe and 


ment in record time. I xactly four days 
after the placed, complete 
] 


shipment was made—a record that speaks 


order was 


for itself 
The new board and equipme nt were in- 


stalled and connected by H. B. James, 


efficient combination man of the Oak 


Grove company, and S. J. Daigle of 


Monroe, La. 
They worked so rapidly and well that 


all service was restored to the city of 
Oak Grove 16 days after the old equip- 
ment had been entirely demolished 
Needless to say, 


this property 


in the rehabilitation of 
several outstanding records 
were made and the results accomplished 


are indeed a_ tribute to everyone con- 


Messrs. 


and Head especially are to be commended 


nected with the work Monroe 


Monroe because he fully appreciated 
the value his community placed upon 
telephone service and because he “came 


ly with the 


through” a heavy loss smiling 
thought uppermost to restore communica- 


Head 


company he repre- 


tions as rapidly as possible; Mr. 
because he and the 
sented did everything possible to assist 
in rebuilding the system without loss of 
time. 

The efficiency of these men, their loy 
company and thi 


alty to the telephone 


people it served, and the tremendous task 
they accomplished in re-establishing com- 
munication 


as quickly as possible, ts a 


praiseworthy achievement that is enougl 


to warm the heart of every telephone 
man. 


Mr. Monroe 


eighteen years ago when he 


purchased the company 
served only 
than 
Mag- 


capacity, 


sixty-five patrons Serving more 


200 stations, the present Kellogg 


neto switchboard has a 400 line 


and is sufficient to care tor the future 


growth of this progressive city for some 


vears to come. Lamp supervision, the 

. ' ) 7 | 
most efficient type of keyshelf control 
over disconnect signals, is provided on 


the new board, making it the most 


modern equipment for magneto exchanges 


available on the market today 


BELLIONS ARE VICTIMS OF 


RECKLESS DRIVING 
M. A. Bellion of Chicago, manager ot 
the supply department, Kellogg Switch- 


board & Supply com ind Mrs. Bel- 


lion were victims of reckless driving 0 
an automobile collision near Park Ridge, 
Il., June 7 

The car in which the r iding was 


sideswiped by an oncoming car and ovef- 


turned into a ditch. Mrs. Bellion suffered 


Belli yl 


a slight skull fracture and Mr 


had two ribs fractured. 
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Made to 


cUT 





NOISELESS. 
NON-PULSATING | 


D-¢c 
from an 
A-C 
source 







NOT to 


MASH 


Enlarged photograph (left) of steel wire CUT with 
Vacuum Grip No. 58 and (right) MASHED with ordi 
nary pliers 


T’S easy to cut heavy wire with Vacuum 

Grip Lineman Pliers. A surprisingly 
small amount of pressure does the trick. 
Examine the ends of a piece of wire sev- 
ered with No. 58 and you'll find them cut 
clean. Then repeat the operation with or- 
dinary pliers and you'll note that the ends 
of the wire are mashed—not cut! Tough Bis. | 
on the lineman’s hands. 





Tremendous 


No matter how much a lineman works Condenser Capacity 
with heavy wire, his hands won’t be sore cl Volt ° Resulett 
if he uses No. 58. Those sharp, powerful a ta eect 

° * 
cutting blades stay sharp—and they stay 
: is 2 P ee Instant Response 
in alignment, too! A wonderful cutting pe 
tool, as any lineman who has used it will No Hum or Cross Talk 
tell you. é 


Special hardening and 
tempering processes ap- 
plied to the cutting edges 
of Vacuum Grip Line- 
man Pliers give them 
toughness to withstand 
rough use for incredibly 
long periods. Purchas- 
ing agents who subject 
them to running tests 
soon learn that they out- 
last ordinary pliers eight 
and ten to one! In terms 
of dollars of cost per 
year they are by far the 
best buy on the market. 


Not just another bat- 
tery charger or recti- 
fier, but a producer of pure, non-pulsating Direct 
Current from an A.C. supply. Operates without 
auxiliary equipment and can be used in place of 
batteries and motor generators. No moving parts, 
no hum, low impedence, close voltage regulation 
and instant response. Requires little or no main- 
tenance. A.C. low voltage for ringing is optional. 
Where a “stand-by” is required, a Power Filter and 
a battery may be connected to float in parallel on 
line, the Power Filter carrying the load. Non-surging 
and has stabilizing effect on circuit. Reversal of 
polarity is not harmful. Write for bulletin today. 
POWERFILTERDIVISION, 
SQUARE D COMPANY, 
6060 RIVARD STREET, 
DETROIT, MICHIGAN. 














Write today for samples in 
the sizes most used by your 
men and let the pliers 
themselves prove our claims 


VACUUM GRIP 

PROFESSIONAL 

LINEMAN 
PLIERS 









a ae Manufacturers write 
opular size. : 

or marketing plan for 
No. 56—6” Forged Steel Products Co. f &P f 
No. 57—7 you and your agents. 
No. 59—91,” Newport, Pa. PFI 1 
No. 158—8 \, het 


Sleeve twisters 
in handles. 


pez wu" Grip 


Pliers 


NEARLY A MILLION 








Built UPtoa 
Standard- 
Not DOWN toa 
Price 






IN USE 
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Effect of Magnetic Interference on Relays 


Relays Energized at High Ampere Turns Are Little Affected by Adjacent Relays According to 
This Article by W. Buhler, in Charge of Local Systems Development, Bell Laboratories, Who 
Says that Only at Low Ampere Turns Is There a Large Magnetic Interference Effect 


the magnetic 


A relay 


pull between its armature and core. In 


is operated by 
an “R” type relay for example—indicated 


in outline in Fig. 1l—current flowing 
through the winding on the core forms 
(for current shown) a 


north pole at the outer end of the core, 


the direction of 
CURRENT 
IN 


CURRENT 
cur 





caused 


Fig l 


Operation of a 
by the pull between the magnetic poles 
which are formed on the front ends of 


relay Is 


the core and the armature. 
and a south pole at the end of the arma- 
ture opposite it. As a result a pull exists 


between core and armature which de- 
pends, among other things, on the num- 
ber of turns of wire on the core and the 
The pull in 
till the 
core becomes magnetically saturated—be 
yond this point it is little affected by an 


armature 


amount of current flowing. 


creases with increase of current 


increase of current. As the 


is attached to the core at the back end 


by a flat spring, which readily flexes, 
the magnetic pull moves the front end 
over, operating any contacts that may 


be attached to it. 
Although most of the 
which causes the pull, is concentrated in 


magnetic flux, 


the air gap between the front ends of 
the core and armature, part of it spreads 
out and returns to the back end of the 
core over a longer path through the air. 
Any iron in the vicinity—due to its high 
permeability—would become a likely path 
for this stray flux to follow. 


of this the cores and armatures of near- 


Because 


by relays often serve to conduct 
? 


stray 
flux as shown in Fig. 

In the situation shown here, the stray 
flux that spreads over to the left relay, 
from the energized relay on the right, 
exerts a pull on its armature that tends 
to hold it in the unoperated position. As 
a result more current will be required to 
operate the left relay than would be were 
As a 


large number of relays are required in 


the adjacent relay not energized. 


telephone offices, it is necessary to mount 


them as close together as possible to 


conserve floor space, but it has been 


that, mounted in this their 
operation may be influenced by magnetic 
flux straying from 


other apparatus. 


found way, 


adjacent relays or 


To make this interference 


visibly evident, two similar “R” type re- 


magnetic 


lays were mounted side by side on one 
A glass plate covered with 
a thin layer of iron was then 
placed over them. When the relay on 
the right was energized to 350 ampere 
(product of number of turns on 
and 


inch centers. 
filings 


turns 
the core and the current flowing) 
that on the left to only fifty, the iron 
filings aligned themselves as shown in 
Here the flux lines from the 
core of the right relay extend to the 
armature of that on the left and exert 
an appreciable pull on it. The core of 
the left relay exerts a pull tending to 
operate its armature, but under the con 
ditions shown, the pull is counteracted by 


Fig. 3. 


the stray flux from the right hand relay 

When the current flowing through the 
left relay is increased so that it about 
that flowing right. 
the magnetic conditions are those indi 
cated by Fig. 4. 
the two magnetic fields tend to neutralize 
other. This indicates, 
bear out the fact, that relays energized 


equals through the 


Under these conditions 


each and tests 
at high ampere turns are little affected 
that only at low am 
turns is there a 


effect 


Even at low ampere turns, however, it 


by adjacent relays; 


pere large magnetic 


interference 


is ordinarily necessary to consider inter- 
ference only from adjacent relays, those 
mounted either directly at one side, above, 
With the type of relay shown 
in the illustration it is the relay to the 
right that has the most effect. 

This interference affects the sensitive- 


or below. 


ness of the relay, and—depending upon 
its mechanical structure—may cause it to 
be slower or faster to operate or release, 
or to remain operated indefinitely. In 
some cases, it is necessary to increase the 
circuit operating current to insure oper- 
ation. On relays requiring low operat- 
ing current, this increase may reach forty 
or fifty per cent. 

In taking critical time measurements 
in the laboratory to determine whether 
under the circuit conditions a relay will 
operate or release in the time allotted to 
it, the effect of adjacent apparatus must 
To accom 
that 
operated under the actual cir- 


be taken into consideration. 


plish this any neighboring relays 


may be 
when the 


‘uit conditions are energized 
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relay’s operate or release characteristics 
are determined. If this is not done, the 
measurements may show that the relay 
time is satisfactory, whereas under actual] 
circuit conditions a circuit failure may 
result due to the change in operating or 
releasing times caused by magnetic inter- 
ference. 

It has been found by laboratory tests 
that this interference may be overcome in 
several ways. An insulating effect may 
be obtained by using magnetic materials 
to form a short circuit path for the mag- 


































































netic flux. Apparatus is sometimes 
mounted under covers of magnetic ma- 
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Fig. 2—Magnetic flux from the core of 


an energized relay will sometimes extend 

over to an adjacent relay and influence 
its operation. 

terial such as iron or permalloy which 

produce a shielding effect by providing 

path for the lines of 

barriers to 


return 
Such covers act as 
the magnetic flux. In some cases a whole 
strip of relays is protected from the re- 


an easy 


force. 


lays below by mounting them as the top 
relays of a unit, and by placing an iron 
plate under them. 

acting type 
have in the past been furnished with re- 
covers which, 
attord no 


Some relays of the slow 


movable individual brass 


since brass is non-magnetic, 
protection against magnetic interference. 
Tests made in the laboratory show that 
when relays are subjected to magnetic 
interference they may fail to release un- 
der some conditions. It was found, how- 
by replacing the brass covers 


elim- 


ever, that 


with iron ones, the trouble was 


inated. Wherever investigation discloses 


that the magnetic interference is a fac- 
functioning 


tor in preventing the proper 
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YOU CANNOT LOSE 


Most every telephone man knows about the Coffey 
System-Central Accounting Department—many have 
been using it for years. If you don't know how it can 
save vou money and place your accounting second to 
none, write today for particulars. 


Heretofore, the drawback to the smaller Company was 
the expense of getting started, but we have now 
arranged to handle this without expense to you, and 
your charge begins only after we have actully turned 
out your first month's statement. If at the end of the 
first year you are not satisfied, all records are returned 
in an up-to-date condition. 


The Chairman of the Indiana Public Service Commis- 
sion said, "It would seem to me that you have not 
made your Central Accounting scheme plain, or the 
building you are in would not be large enough to 
handle the business.” 


It costs you nothing for full particulars and it will be 
our pleasure to furnish them. 


COFFEY SYSTEM & AUDIT CO. 


Consolidated Bldg. 


Indianapolis Indiana 
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MANY 


More Hours of Service 


OU’RE not interested in what's in a 

battery, nor how it’s made—you want 
hours of service. Ray-O-Vac Telephone Bat- 
teries give you many more hours of service, 
as proved by tests conducted in accordance 
with U. S. Government standards, and by 
records of users. It’s this longer life that 
makes the service-hour cost of Ray-O-Vac 
Batteries so remarkably low, and decreases 
service expense. Put Ray-O-Vac Batteries 
to work, and you'll find that Ray-O-Vac’s 
longer life means real battery economy. 


FRENCH BATTERY COMPANY 
Madison, Wisconsin 


General Sales Offices: 
20 North Wacker Drive, Chicago, IUinois 


Makers also of Flashlight Batteries, Rotomatic 
and Standard Flashlights and Electric Lanterns 





























SERVING CANADA. - - 


With a Complete Stock of Telephones, Dial and Manual 
Switchboard Equipment, Construction Materials 
and Supplies 


We are prepared to furnish telephone organizations throughout Canada with any item 
df telephone equipment—from the smallest article up to complete installations of 
metropolitan telephone systems. The products which we distribute are so well known 
that no detailed description of their high quality is necessary. In addition to this most 
complete line, we have our own manufacturing and repair facilities—each department 
is under the supervision of an expert. Consult us before making your next pur- 
chase—prices and proposals gladly furnished upon request. 


Independent Sales and Engineering Company, Limited 
VANCOUVER, B. C. 


Representatives in Canada for 


AMERICAN ELECTRIC COMPANY INC., Chicago 
THE NEW ANTWERP TELEPHONE AND ELECTRICAL WORKS, Antwerp 
AUTOMATIC TELEPHONE MANUFACTURING CO., LTD., Liverpool 
THE AUTOMATIC ELECTRIC COMPANY, LIMITED, Chicago 
ALTON BATTERY COMPANY, Alton, Eng. 


AUTOMATIC ELECTRIC INC., Chicago 
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of a relay, it is usually specified that the 
relay be equipped with an iron cover 
which, however, somewhat reduces its 
efficiency. A polarized relay, recently de- 
veloped, is equipped with a cover of 
magnetic material which is used as the 
return pole piece. This cover tends to 


shied the relay from outside magnetic 


Fig. 


forces. The use of an iron cover on 
some relays is unsatisfactory because of 
the loss of capability that results. 

It is not always desirable, however, to 


trasted with Fig. 


equip relays with covers of magnetic ma- 


terial, and consequently other means have 


been resorted to \s the magnetic field 
extends outward, it becomes weaker 
fewer lines of force exist to cause a 
magnetic pull. It is possible, therefore, 


to reduce interference by mounting the 


apparatus farther apart. This is indi 





cated by Fig. 5 which should be con- 


2. The 206 type polar 


ized relay is a case in point. It has no 
protection other than a brass dust cover, 





Fig. 4—When both relays are equally energized the magnetic forces counteract each 
other, as indicated by the lines of force traced by the tron filings. 





1 due t s mechanical s cture and 
symmetrical magnet ( uit nd the 
tact that it operates on Vv ampere turns 


erierence A ltl 2 S vill 
mount mechanicall m 134” centers 
should never be mounted closer than 3% 
either verticall or horizontally from 
ther relays or magnetic apparatus with 
out considering interfere! 

Relays su t R” typ suall 
mount under a ti it el cover com 
mon to 10 or 20 relays. In circuits using 
large numbers of them, such as the sender 
and decoder circuits, they are mounted 
in large cabinets, all under one cover 


Preliminary equipment layouts are usually 


made ignoring magnetic interference un- 


less it is definitely known from previous 
studies that a particular relay or relays 
must be considered Later, however, a 


study of each layout is made to insure 
that all have sufficient margin to over 
come interference from adjacent relays 
which may be energized simultaneously 
It is necessary in some cases to revise 
these layouts after it has been found by 
laboratory tests or analysis that circuit 
failures may result This is done by 
moving the affected relay to some other 


+} 


location, where the adjacent apparatus 
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Fig. 5—The effect of magnetic interfer- 
ence may be greatly reduced by increas- 


ing the distance between adjacent relays. 


will not be energized at the time this 
particular relay functions. When design- 
ing new “R” type relays, the maximum 
effect of magnetic interference is com- 
pensated for by allowing certain margins 
between the minimum current which may 
flow through the relay in the circuit and 
the current to which it is adjusted for 
that circuit. 





FOR SALE 


Magnetic Telephones, all makes, 
also parts for all makes. Also 
Leich late type Ringing inter- 
rupter, battery charging com- 
plete Make offer in small or 
large quantities 


SCOTIA TELEPHONE CO. 


St. Louis, Missouri 
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Galvanized Telephone Wire 


and Steel Strand 


Crapo Galvanized Wire can be 
wrapped around its own diame- 
ter without injury to its pure 
zine coating....That is one of Leck fer 
the Crapo 
Galvanized Telephone Wire and Seal! 


) a number ofreasons why Crapo 


Strand can be depended upon to 








reduce maintenance cost. 


Indiana Steel & Wire Co. 
Muncie. Indiana 
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GALVANIZED PRODUCTS 


TELEPHONE ENGINEER 4. 





- 


yo = ee 
POLES QUICK! 
A heavy sleet—high wind—a hurricane—there 
are times when you need quantities of poles 
quick! Ample stocks of National Lumber and 
Creosoting Company Poles are maintained at all 
times for just such emergencies. Southern Yellow 

Pine for Strength, Pressure Creosoted for Per- 
manence. Whether or not it’s a rush order, you 
will appreciate National Lumber and Creosoting 
Company quality and service. 


National Lumber & Creasoting Company 


GENERAL OFFICES: TEXARKANA, ARK.-TEX 


— — ote 

SALES OFFICES TREATING PLA 
yy . Hoemos Tes Teunchane. Ten House, Ten Alenendre La 
Kamens Cry Miceomr Reeer ©. Cot Pert.) Kanes City, Bo 
Lente Me Deerer. Cote | Seperion. Wie Sede Cote |= Deewer. Cole | Sepertor, Wi 


A Division of the Wood Preserving Corporation 


BRANCHES—WINNIPEG, TORONTO, 





AN ORGANIZATION 
OF EXPERTS 


N the manufacture of any product, there 
are invariably certain things relating to 
design, to the quality and relative propor- 
tions of component materials, to the vari- 
ous processes of practical fabrication— 
which can be learned only by experience. 


The manufacture of wires and cables is 
no exception. For telephone cables, for 
magnet wire, for power conductors—uni- 
form conductivity, proper tensile strength 
and unfailing, durable insulation are of the 
highest importance. 


For such products, experience is a prime 
requisite. For forty years this company 
has been in the business of manufacturing 
wires and cables—of every kind and for 
every purpose. Our employees are experts, 
trained to value quality above all else. As 
a result, the name Phillips has become a 
synonym for excellence, a guarantee of dur- 
ability and quality. We will be glad to sub- 
mit prices and specifications upon request. 


We are manufacturers of — 


Bare and Insulated Copper Wires—Rubber 
Insulated Wires—Enameled Wire—Magnet 
Wire—Power Cables—Switchboard Cables— 
Paper Insulated Cables—Flexible Cords— 
Electrolytic Copper Rods, Shapes, etc. 


‘37. ee 5 ek Sia ae Fe eT tes 


EUGENE F. PHILLIPS 
ELECTRICAL WORKS, LTD. 


ESTABLISHED 1889 
MONTREAL, CANADA 


FACTORIES—MONTREAL 
AND BROCKVILLE 






REGINA AND VANCOUVER 
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Associated Telephone and Telegraph 
company reports net earnings for 1930 
amounted to $2,240,401 after all charges 
including depreciation and federal taxes 
This is equal to $33.66 a share on the 
66,554 shares of first preferred stock out- 
standing at the end of the year and to 
$14.40 on 115,000 shares of class A stock. 


The assessed valuation of telephone 
companies in Utah for 1931 totals $7,298,- 
588 as compared with $6,753,271 for 1930. 

The new modern brick telephone ex- 
change building in Starkville, Miss., was 
formally opened May 20th, at which time 
a new common battery system replaced 
the old magneto telephone system. 


The Gulf States Telephone 
will erect a six-story brick building in 
Tyler, Texas, at a cost of approximately 
$150,000. The new building will be 50x 
100 feet, and entirely fireproof. 


company 


Contracts have been let for the con- 
struction of two new exchange buildings 
in Fort Worth, Tex. The two buildings 
will cost approximately $100,000. 

Expert technicians from the Western 
Electric company have been in Forrest 
City, Ark., rebuilding the exchange there 
which recently was damaged by fire to 
the extent of $4,000. 


A new switchboard and distributing 


frame are being installed in the new tele 


phone building recently constructed in 
Tishomingo, Okla., to serve telephone 
subscribers of that city. The move to 


the new building will require the placing 
of 1,000 feet of telephone cable. 

Telephone surveys conducted recently 
show that the United States 
20,068,023 telephones, or 50 per cent of 
the world’s total. 


possesses 


A telephone engineer says that the se- 
quence in the system of 
telephony has twenty-four separate cams, 
four 


switch panel 
eighteen positions to each cam and 
springs on each cam, and that the num- 
ber of different circuit combinations 
which can be set up on the switch with 
these springs totals 5,502,000,000,000,000, - 
000,000,000,000,000,000,000.,000,000,000,000, 
000,000,000. 

Work will begin soon on a new tele- 
phone exchange building in Sulphur, 
Okla. The structure will be a cream 
brick building and fireproof throughout. 


The Stockbridge and Sherwood Tele- 
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phone company of Stockbridge, Wis., is 
constructing an individual line to the 
Sunset Beach property on Lake Winne- 


bago. 

The Gulf States Telephone company 
plans to build a modern telephone ex- 
change in Overton, Texas. 

Extensions and betterments to the tele- 
phone system in the state of Virginia 
involving expenditures of $74,950 were 
authorized by the board of directors of 
the Chesapeake & Potomac Telephone 
company of Virginia at its recent 
monthly meeting at Richmond. 





Construction has been started on the 
new Commonwealth Telephone company 
exchange building in Plymouth, Wis. 
The building, designed in Colonial style, 
and basement fire- 
It is expected 
completed by 


will be a 
proof structure of brick. 
will be 


one-story 


the structure 
August 15. 


The number of rural business tele- 
phones served by the Associated Tele- 
phone Utilities system increased approxi- 
mately 10 per cent, exclusive of acquisi- 
tions, during the most recent six months’ 
period for which figures are available. 
Officials of the system view this substan- 
tial increase in rural business telephones 
as possible indication of reviving com- 
mercial activity in rural areas. 
Stockholders of the Cumberland Val- 
ley Telephone company have voted to 
change the name of the company to the 
United Telephone company of Pennsyl- 
vania. The Cumberland Valley 
pany is a subsidiary of the United Com- 
panies, Abilene, Kans., and it is the pol- 
concern to use _ the 


com- 


icy of the latter 
United name whenever possible. 


Merger of three companies in Warren 
county, New Jersey, into the New Jer- 
company, has been ap- 
Board of Public 

The three com- 


sey Telephone 
proved by the State 
Utility Commissioners. 
panies are the New 
company, Merchants & 
phone & Telegraph company, and Stew- 


Jersey Telephone 


Farmers’ Tele- 


artsville Telephone company. 


The Southwestern Bell Telephone com 


pany is erecting a line from Anthony, 
Kans., to the airport outside of Anthony, 
to be used in connection with the new 


government weather station. 

A new telephone switchboard has been 
installed at the telephone exchange at 
Guilford, Ind. 

Aquisition of the Reedsburg Telephone 
company of Wisconsin and the Kearney 
Telephone company of Missouri has been 
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announced by the Associated Telephone 
Utilities company. 

The local office of the Ohio River Tele- 
phone company at Patriot, Ind., is be. 
ing improved including the installation of 
new equipment. 

There are 1,663,600 telephones in New 
England, served by 156 individual com. 
panies, according to the figures of May 
1, 1931. Maine has 139,879; New Hamp- 
shire, 87,096; 918,227 ; 


Vermont, 63,992; Rhode Island, 124,553, 


Massachusetts, 


and Connecticut, 329,862. 


Ninety-six telephone companies oper- 
ate in Colorado, owning an aggregate to- 
tal of 484,689 miles of telephone lines. 


International Telephone and Telegraph 
company reports a net income of $2, 
832,302 for the quarter ended March 31, 
1931. For the like period of 1930 the 
company reported net of $3,353,739. 


The Illinois Commercial Telephone 
company is engaged in rebuilding lines 
between Toulon, IIll., and Elmira, IIl., as 
well as in the Jug Run vicinity, north- 


east of Toulon. 


The St. Mary’s Telephone company, 
St. Mary’s, Ohio, will erect a new tele- 
phone office building which is expected 
to be ready for occupancy by October 1. 

A telephone line between Summerfield, 
Kans., and Marysville, Kans., by way of 
Oketo, is in progress by the United Tele- 
phone company. 


The line between Elliston and Garrison, 
Mont., due to the 
building of a new highway from Helena 


is being re-routed 


to Garrison. 


A $10,000 repair and extension project 


of the Mountain States Telephone & 
Telegraph company for the city of Deer 
Lodge, Mont., started July 1. 


\ switchboard system that will facili- 
tate the handling of fire alarms is being 
station of 


installed at the Central fire 


Racine, Wis 
The American people make an average 


of 83,520,000 calls a day. according to 
every telephone 
two people, this 


persons in the 


recent statistics. Since 
involves 
that 167,040,000 
States talk 


As this figure is considerably 


conversation 
means 
United over the telephone 
every day. 
in excess of the total population of the 
country, it implies that many persons use 


the telephone more than once a day. 
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With Manufacturers and Jobbers 


POWER FILTER UNIT GIVES 
D. C. CURRENT FROM A. C, 
LINE 
Manufacturers of telephones, inter 
communicating systems, public address 
systems, talking picture equipment and 
other sound producing apparatus, who 
have sought some economical method of 
supplying noiseless, non-pulsating D. C. 
power from the ordinary A. C. line, will 
be interested in the Power Filter Unit 
recently introduced by the Square D com 





Square D Power Filter Unit—24 Volt; 2 
Amperes for Telephone Operation 


pany, Detroit, Milwaukee, and Peru, Ind. 

The Power Filter Unit is not to be 
confused with ordinary rectifiers for 
charged. 
While the Power Filter Unit can be 


keeping operating batteries 
used as the main source of D. C. power 
supply, with batteries as a “stand-by,” 
keeping the batteries fully charged and 


LARGEST ORDER OF POLES 
SHIPPED FROM HOUSTON 
What was reported to be the largest 

single order of poles ever forwarded by 

waters from Houston, Tex., was carried 
by the S. S. Ethan Allen when she pulled 





Loading Poles on S. S. “Ethan 
Houston Ship Channel 





greatly reducing the maintenance cost ot 
the batteries, it should be kept in mind 
that the Power Filter Unit, without 
auxiliary equipment, can supply clea: 
pure D. C. from an A. C. supply 

The ability to supply a steady flow of 
D. C. from an A. C. 


relatively large capacities is of particu 


supply system 


lar interest to elevator control manufac- 
turers as difficulties inherent in A. ¢ 
operation such as less effective holding 
power of magnets are corrected by th 
use of D. C 
Power Filter Unit. 

Manufacturers of magnetic chucks for 


power supplied by the 


industrial work will® also find that this 
unit will supply a pure D. C. current 
without the attendant nuisance of con 
motor 


Stant maintenance of generator 


sets and with considerable saving of 


space. Units for the operation of mag 


netic chucks are of sufficient compact- 
ness to be built into the base of the 
machine. 

There are no moving parts in the 
Power Filter Unit 
electrial; therefore there is little or no 


the action is entirely 


depreciation and maintenance costs art 
largely eliminated. 


To the manufacturers of telephones 


and all types of sound and _ signaling 
equipment, the Power Filter Unit offers 
unique possibilities. It is noiseless, it has 
no hum and no moving parts, with tre 
mendous condenser capacity, low  im- 
pedance and the output voltage can be 
limits. The 


Power Filter Unit does away with the 


maintained within close 
necessity of storage batteries and dry 
cells. It permits A. C. low voltage for 
ringing, besides pure D. C. for talking. 





away from the Houston docks, recently 
bound for San Francisco via the Panama 
Canal. 

The poles, destined for telephone serv- 
ice in the territory of Hawaii, were pro 
duced, seasoned, gained, roofed, framed 
and treated to a final 
retention of 8 lbs. of 
Grade 1 creosote oil 
per cubic foot in the 
Houston plant of the 
National Lumber and 
Creosoting company. 

The cargo will be 
trans-shipped at San 
Francisco for the re- 
mainder of the jour- 
ney to Honolulu 
Twenty-eight days are 
to be required for the 
Allen” entire trip from Hous- 
ton to Honolulu 
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It also 


rcuits and relays for cutting out the 


avoids the necessity for special 


\. C. power supply when the system is in 
operation 

Although but recently introduced by 
the Square D company the patented 
principle has been in use for the past 
several years. 
Telephone, talking picture, imtercom- 
municating and other sound and signal 
systems which have already been in 
stalled may also be equipped with the 
Power Filter Unit 

Descriptive literature covering the 
Square D Power Filter Unit is at the 
present time being published and requests 
for additional information will be supplied 
on request to the Power Filter Division, 
Square D company, 6060 Rivard St., De 


troit, Mich. 


STROMBERG-CARLSON OFFI- 
CIAL NAMED C. OF C. 
PRESIDENT 
Wesley M. Angle, vice-president and 
secretary of the Stromberg-Carlsou Tele 
phone Manufacturing company, recently 
was installed president of the Rochester 

(N. Y.) Chamber of Commerce 





i esley M. A ngle, Vice-President and 
Secretary of Stromberg-Carlson 
Telephone Mfg. Lo 


Mr. Angle has been active in Cham 
ber work for a number of years, ser\ 
ing on numerous industrial committees. 
In addition to his positions with the 
Stromberg-Carlson company and _ the 
Chamber of Commerce, Mr. Angle is 
president of the Motley Milling com 
pany, treasurer of the Genesee Hospital 
and director of the Security Trust com 
pany. 

He is also a member of the committee 
on Public Expenditures, which is a sub- 
committee of the New York State Eco- 


mical Council 
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ELDRIDGE RECOVERING FROM GENERAL PHONE RATE QUIZ MRS. S. P. GRACE IS DEAD 
ACCIDENT IN OKLAHOMA Mrs. Elizabeth M. Grace, wife of Ser. 
Frank L. Eldridge, head of the Frank \ general telephone rate investigatior gius P. Grace, vice-president of the Bel 
L. Eldridge company, 11 S. LaSalle St. has been ordered by the Oklahoma C Telephone laboratories, died July 2 ; 
Chicago, is slowly recovering from in poration commission. As _ set forth 11 her summer residence, Highland Half 
juries received June 2 when he fell down Cause No. 10,737, Order No. 5527. tl Rye. N. \ 
an elevator shaft in the new Sunflower commission orders an investigation 
hotel at Abilene, Kans., where he was _ the rate structures of “all telephone com — a 
a guest for the Kansas Telephone Asso panies in Oklahoma operated for hire 
ciation convention there. covering both toll and local exchang: 
Mr. Eldridge is at the Ravenswood service.” ) CHAPMA 
Hospital in Chicago, where he will prob Every telephone company in the stat 
ably be confined until August. He ha has been requested to prepare and _ pre Sa LIGHTNING ARRESTERS 
been the recipient of hundreds of cards sent to the commission all informatio 7 MINNESOTA ELECTRIC CQ 
and letters from his friends over th which they or the commission considers MINNEAPOLIS, MINN. 
country, expressing their condolences, essential for use in connection with the 
while a large number of his telephon investigation Hearings will be assigned 
associates and other friends residing in at such times and places as the commis 
or near Chicago have called on him at sion may direct We will sell your 
the hospital in person. This order was issued June 18, and it Telephone Directory 
will affect the following companies 


Southwestern Bell Telephone, American A D V E R T | a | | fs 


NEW DESIGNING ENGINEER Telephone & Telegraph of Indian Terri or will publish your directory complete 
FOR JAMES R. KEARNEY tory, American Telephone & Telegraph TUR" Ms) al°1°. Ame) Marte 












































, . , , : - OH 
W. B. Duncan, who will be remem- of New York. Western Electric. Okla <a 
bered from his past connections with the — oma-Arkansas T lephone, and the South 
Dallas Power & Light company, the western. Associated Telephone. 
: om re : Send for free sample and : 
Southwestern Bell Telephone company, Che investigation has been ordered for prices on “ 
the Emerson Electric company and th the purpose of determining proper rates UNIVERSAL 
Union Electric Light & Power —— joint rates, tolls, joint tolls, charges. DROP WIRE 
is associated with the James R. Kearney rues, regulations, practices, classifica- INSULATORS 
corporation of St. Louis in the capacity tions and schedules of all telephone com Universal Specialty Company | 
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PROTECT YOUR CABLE WITH EVERPROTECT Columbia | 
Permits underground installation without conduit. Protects 


cable against storm damage, corrosion, chemical action. elec- 


trolysis and abrasion. ° : 

Ask your nearest Jobber for complete details Gray Label Telephone Batteries—they last longer 

NATIONAL CABLE COMPOUND CO., INC. National Carbon Co., Inc., General Offices: New York, N. Y. | 
Mitchell zy Sadione Branches: Chicago Kansas City New York San Francisco 








Unit of Union Carbide 








' and Carbon Corporation 
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Lenz Electric Manufacturing Co. 


ESTABLISHED 1904 Formerly Runzel-Lenz Electric Mfg. Co. CHICAGO 
Specializing in Manufacture of 


CORDS 


FOR ALL CLASSES OF TELEPHONE WORK 


SIERRE EQUIPMENT CORPORATION 
Los Angeles—San Francisco—Seattle—Pacific Coast Distributors 
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